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SOME OBSERVATIONS ON THE FIELD BEHAVIOUR OF 
THE VULNERABLE MYGALOMORPH SPIDER, 
IDIOSOMA NIQRUM 


By RYANJ. ELLIS 

Phoenix Environmental Sciences, 1/511 Wanneroo Road, Balcatta, 
Western Australia, 6021. 


INTRODUCTION 

The Shield-backed Trapdoor 
Spider Idiosoma nigrum (family 
Idiopidae) is a medium sized 
mygalomorph spider endemic to 
the mid-west of Western 
Australia. The species is dis¬ 
tinguishable by its deeply 
grooved and hardened abdomen 
(Figure 1) and its twig and leaf 
litter lined burrow entrance 
forming a fringe (Figure 2) to 
assist with prey detection and 
capture (Main 1952). It is 
currently listed as vulnerable 
under the Environment Protection 
and Biodiversity Conservation Act 
1999 (EPBC Act) and Schedule 1 
(fauna that is rare or likely to 
become extinct) under the WA 
Wildlife Conservation Act 1950 due 
to a number of threatening 
processes and its limited 
geographic distribution (TSSC 
2011a). 


Despite the high conservation 
status of the species little is 
known of its natural history or 
ecology, particularly its repro¬ 
ductive ecology or conspecific 
interactions between individu¬ 
als. During fieldwork for a 
monitoring project at Weld 
Range in the Midwest some 
observations on the behaviour of 
a male and two females were 
made which has not been 
described previously. 

The monitoring was part of a 
larger project aimed at de¬ 
termining the impacts of 
localised disturbance on the 
species which involved assess¬ 
ment of selected burrows across 
the study site to determine 
population presence and overall 
condition of the habitat. The 
assessment process involved 
measuring individually marked 
burrow dimensions (lid width, 
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Figure 1. Idiosoma nigrum female showing deeply grooved abdomen. 



Figure 2. Idiosoma nigrum burrows showing twig and litter lined burrow 
entrance. 
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lumen width), assessing general 
condition of burrow lid and 
‘twig-lining’, presence and 
position of a specimen (and 
depth of burrow) and evidence 
of any recruitment within close 
proximity to the study burrows. 

OBSERVATION 

On 8 June 2010 during 
monitoring activities a male 
Idiosoma nigrum was observed 
emerging in a defensive stance 
from a burrow which also 
contained a female specimen and 
moved a short distance and 
entered another burrow which 
contained another female. 

A burrow within the monitoring 
site was selected for study and its 
measurements taken and con¬ 
dition assessed. The burrow lid 
measured 18.44mm and lumen 
width measured 13.43mm and 
the overall ‘fringe’ condition was 
considered excellent with little 
or no damage. 

The burrow was then probed 
using a fibre optic scope to 
obtain visual confirmation of 
presence of the spider and at 
what depth. When the fibre 
optic scope was inserted into the 
burrow a specimen was con¬ 
firmed at a depth of 
approximately 90mm below the 
entrance. Once disturbed, the 
spider proceeded to move closer 
towards the burrow entrance 
where it remained just below the 
lid. Generally, specimens would 
move head down deeper into the 
burrow and take up a defensive 
stance by using their shielded 


abdomen to block the burrow 
above them. Within a few 
seconds the spider had fully 
emerged and was moving around 
the burrow entrance taking up 
an aggressive stance on the 
burrow lid and surrounds (Figure 
3). The spider moved across the 
‘fringe’ and lid a number of times 
altering its direction towards any 
movement by observer in a 
defensive stance covering an area 
of approximately 100mm around 
the burrow entrance (Figure 4). 
The spider was identified as an 
adult male on the basis of 
morphological characteristics. 

After approximately two 
minutes outside the burrow the 
adult male spider moved to the 
burrow entrance where it 
remained for a short time below 
the lid. It then fully emerged 
from the burrow without 
disturbance and proceeded to 
move approximately three to 
three and a half metres following 
the shade of surrounding shrubs 
and trees across leaf litter and soil 
past other burrows directly to 
another burrow. It moved 
around the perimeter of the 
burrow and fringe and after 
moving around it, then walked 
across the fringe where it 
appeared to delicately touch 
individual leaves making up the 
fringe and lid of the burrow 
before opening the lid and 
entering. 

The burrow the specimen 
entered had been assessed earlier 
and contained a large female 
Idiosoma nigrum which was facing 
down and at a depth of 185mm 
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Figure 3. ldiosoma nigrum male emerging from burrow in defensive stance. 



Figure 4. ldiosoma nigrum male defending burrow entrance. 
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blocking the burrow with its 
abdomen. A few minutes after 
the male had entered, the 
burrow was checked again and 
the male was situated approxi¬ 
mately 50 mm below the lid and 
quickly moved to a depth of 
approximately 150 mm. The male 
was unsuccessful at blocking the 
burrow with its abdomen with 
visible gaps between it and the 
burrow sides. The location of the 
female within the burrow could 
not be confirmed. The burrow 
the male emerged from was 
inspected using the scope again 
and a large female was present at 
a depth of 120 mm blocking the 
entrance with its abdomen. 

An additional burrow was en¬ 
countered during the moni¬ 
toring where a small individual 
was attempting to block the 
burrow passage with its abdomen 
but was unsuccessful at blocking 
the entire burrow. While view¬ 
ing this spider, another specimen 
could be seen behind it that was 
successful in blocking the entire 
width of the burrow. 

Weather conditions during the 
survey were mild with tem¬ 
peratures ranging from low to 
mid-twenties (°C) daily, dropping 
to mid-teens during the night. A 
small amount of rain (approx. 
3.5 mm) was recorded falling in 
the area the day before. Weather 
conditions remained overcast 
with cool winds during the 
observation period. 

DISCUSSION 

While the reason behind the 


behaviour of the male and two 
females is unknown, it is 
suspected to be associated with 
reproductive behaviour. It has 
been noted that males will leave 
their burrow in search of 
females, particularly during 
wetter months while females 
spend their entire life in the 
same burrow (Main 1982; TSSC 
2011b). Movement of the male 
between multiple female 
burrows suggests they may move 
on a regular basis in an attempt 
to mate with multiple females 
which has been previously 
suggested for the species (Avon 
Catchment Council 2007). At 
signs of disturbance both females 
excluded the male from moving 
deeper in the burrow which is 
likely to increase chances of 
predation on the male which was 
unable to securely block the 
burrow with its abdomen to 
defend itself. This behaviour 
may be adopted by females to 
exclude an undesirable male 
should mate selection take place. 

it is unknown if females allow 
males to move deeper into the 
burrow and provide protection 
during disturbance or if the male 
is excluded and possibly evicted 
from the burrow to protect itself 
from any threats, it is possible 
that the females may have had 
already mated. In addition the 
observation process itself may 
have had a disruptive influence 
on the spiders’ behaviour. 
Further field studies are required 
to observe and determine the 
reasons for behaviours described 
in this paper. 
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FIRST AUSTRALIAN RECORD OF EURASIAN WIGEON 
(ANAS PENELOPE) 

By LES GEORGE 

26 Shallcross Street, Carnarvon, Western Australia 6701. 


On 6 March 2013 while carrying 
out bird surveys on the lower 
Gascoyne River at Chinamon 
Pool (24 51 32 S, 113 40 42 E) near 
Carnarvon 1 observed a duck 
that I did not immediately 
recognise. Its initial appearance 
being that of a very bright - 
headed Australian Wood Duck, 
which was present at the time. 1 
left the paddle craft to complete 
the bird count from the 
southern riverbank so as not to 
put all the remaining birds to 
flight then returned to focus on 
the strange duck. I did not have 
any reference books at hand but 
considered that it might be a 
Northern Pintail. Upon return¬ 
ing home I consulted two field 
guides covering birds from South 
East Asia and determined that 
the bird was most likely a male 
Eurasian Wigeon. Realising the 
significance of the sighting 1 
returned later with a small 
camera in order to photograph 
the bird. This proved difficult as 
it was very timid and the closest 
approach it would tolerate was 
200 m. Several photographs were 
eventually taken and the bird 
was observed in a variety of 
situations including swimming, 
dabbling, preening both on and 
out of the water and in flight. It 
was observed in the company of 


other ducks but seemed equally 
content on its own. My previous 
full bird count on Chinamon 
Pool was on 22 January so its 
arrival time was between that 
date and 6 March. 

A photograph was emailed to the 
WA Museum and its identifi¬ 
cation was confirmed as a 
Eurasian Wigeon (Anas penelope). 

A description of the bird is as 
follows: about the size of Pacific 
Black Duck; head and neck deep 
chestnut, with a creamy buff 
coloured blaze on the central 
forehead and fore-crown; with 
the neck outstretched the chest¬ 
nut extended slightly deeper on 
the foreneck than on the hind- 
neck where it merged with the 
grey brown to grey of the back. 
Upper back and flanks appeared 
greyish. Wing coverts white 
forming a white bar at rest and 
large white panel on upperwing 
in flight; scapulars long and 
edged white on the outer margin, 
speculum appeared dark, and 
long prominent black tertials 
with bold white edgings. Tail 
feathers whitish the central ones 
black and tail appeared pointed 
but rounded when spread in 
flight. Lower foreneck below the 
chestnut pinkish spreading 
across the upper breast and sides 
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Figure 1. Adult male Eurasian Wigeon 
at Carnarvon. Photo B. Huggett. 


of flanks. Lower breast and belly 
whitish. Flanks grey with a 
vertical white patch at its rear 
margin and undertail coverts 
black forming a bold black and 
white vent region. Bill pale blue 
with black tip, legs dark grey and 
iris appeared dark brown/black 
(see photo). 

The description of the indi¬ 
vidual seen (an adult male in 
breeding plumage) is typical of 
the species. As with many other 
northern hemisphere ducks this 
one has radically different 
alternative non-breeding plum¬ 
age, this is assumed with a post¬ 
breeding moult starting May- 
June with the assumption of the 
breeding type plumage resumed 
again by October-November. In 
this eclipse plumage the male 
more closely resembles the 
female. 


The adult female plumage is very 
different from that of the adult 
male. Essentially it is an all 
brown duck, although the basic 
colour can vary from a greyish 
brown (grey morph) to a warmer 
richer brown (rufous morph). In 
both morphs the head is finely 
speckled darker but is generally 
greyer or paler than the 
remainder of the plumage. The 
body plumage is either rather 
plain or mottled having paler 
margins to the feathers but is not 
so obviously patterned as that of 
most Anas species. The entire 
belly area is in all cases or 
plumages contrastingly pure 
white. In flight the upper wing 
coverts show as a dull grey 
brown panel (the feathers have 
pale margins but not obviously 
so at any distance, and the green/ 
black speculum of the adult 
male is much duller. Bill is 
similar to adult male but is of a 
duller darker grey colour. Legs 
dark grey. 

Adult male in eclipse (non¬ 
breeding) is essentially similar to 
adult female including having a 
range of colour morphs but in all 
types the colour of the head, 
breast, flanks and margins of 
feathers of upperparts tend to be 
a richer more rufous buff tone. 
The large white panel in upper¬ 
wing is as for breeding male. This 
plus the pure white belly area (as 
in adult female) are good field 
characters. Bill colour remains as 
adult breeding or only slightly 
duller than that of the male. In 
both of these plumages the 
species can be easily overlooked. 
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Habitat 

The river pools at the time of the 
observation are joined; they have 
a substrate predominantly of 
coarse river sand, some sediment¬ 
ary rock and clay banks. Some 
sedimentary mud remains in 
depressions as water levels drop 
and waterweed grows prolifi- 
cally. Water levels were higher 
than might have been at this 
time of year, I believe this is due 
to the fact that the last river flow 
had a high saline content and 
water that would normally have 
been abstracted from beneath 
the surface sands along much of 
the lower Gascoyne River for 
irrigation purposes had not 
happened. A sand bank that is 
forming will eventually separate 
this water body into two separate 
pools about 500 metres apart. 
River Gums are the predominant 
vegetation on the immediate 
riverbank, backed by Acacia 
scrub and introduced Buffel 
Grass. Some patches of cane 
grass/bamboo exist near water as 
well as some reed species 
including Typha. 


Normal range 

This species is widespread, breed¬ 
ing in the northern Palearctic 
and wintering in equatorial 
Africa, southern Palearctic, 
Indian subcontinent, South 
Tibet, central and southern 
China, Taiwan, South Korea, 
Japan and North Philippines. 
Stragglers have been recorded 
south of this range. 

Possibly the furthest south this 
species has previously been 
recorded are New Guinea and at 
Lake Tondano in North Sulawesi 
where a female was collected on 
18 February 1931. 
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TRIALS ON THE USE AND EFFECTIVENESS OF 
ARTIFICIAL NEST HOLLOWS FOR CARNABY’S 
COCKATOO AT CATABY, WESTERN AUSTRALIA 


By R.E. JOHNSTONE \ T. KIRKBY 1 and M. MANNION 2 

department of Ornithology, Western Australian Museum, 
Locked Bag 49, Welshpool DC, Western Australia 6986 

2 Iluka Resources Limited 

140 St Georges Terrace, Perth, Western Australia 6000 


INTRODUCTION 

The loss of hollow-bearing trees 
in the Western Australian 
wheatbelt is one of the most 
important factors to overcome in 
fauna conservation. Apart from 
the dwindling supply of hollows 
in some landscapes, obligate 
hollow users must also compete 
with a number of pest and 
competitor species including the 
introduced feral European 
Honeybee (A pis mellifera) that is 
infesting hollows of all sizes 
throughout the entire south¬ 
west region at an increasing rate. 

The use of artificial nest boxes, 
pipe or tube hollows and 
modified nest logs has been used 
successfully for the recovery of 
Glossy Cockatoos (Calyptorhynchus 
lathami ) on Kangaroo Island and 
for Carnaby’s Cockatoo 
(Calyptorhynchus latirostris) in parts 
of the Western Australian 
wheatbelt. Artificial nest hollows 
are not the panacea to loss of 
natural hollows and can be 
relatively expensive to erect and 
monitor. They are also subject to 
occupation by feral Honeybees as 
well as aggressive native com¬ 


petitor species such as Galahs and 
Corellas which have become 
superabundant in many areas of 
the south-west region in recent 
times. 

Since 2000 we have been 
conducting ongoing experi¬ 
mentation with timber nest 
boxes and poly pipe (PE pipe) or 
tubes (Cockatubes®) at a number 
of sites in the south-west. Our 
main aim was to increase nest 
sites for black cockatoos with the 
provision of artificial nest 
hollows, especially in areas where 
hollows were limited and there 
was extensive competition for 
nest sites. The development of 
artificial hollows that were suit¬ 
able for cockatoos, but un¬ 
suitable for bees and invasive 
native competitor species viz- 
Galahs and Corellas, was a high 
priority as was the development 
of protocols for the use and 
installation of these hollows. The 
installation of timber nest boxes 
and poly tubes was done in 
conjunction with repairing sub¬ 
standard and damaged hollows 
in the study area. In extreme 
cases this required extensive re- 
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building natural hollows pre¬ 
viously used by cockatoos (i.e. 
repairing walls of hollows, fixing 
collapsed floors and removing 
fallen branches that had blocked 
the entrance etc.). 

Recent research at one of our 
monitoring sites (Cataby in the 
Shire of Dandaragan, 164 km 
north of Perth) into the type, 
size, shape and placement of 
artificial nest hollows has led to a 
much better understanding of 
materials and designs that are 
most successful for Carnaby’s 
Cockatoo and what types are 
best to discourage introduced 
feral and pest species from using 
the hollows. 

Most of the research reported 
here was undertaken with 
funding by lluka Resources 
Limited to satisfy part of the 
conditions required to allow 
implementation of the Carnaby’s 
Cockatoo Management Plan 
presented in the Cataby Mineral 
Sands Project, Environmental 
Protection Statement (November 
2005). 

CATABY-DANDARAGAN 

LANDSCAPE 

In the Cataby-Dandaragan area, 
as in other parts of the wheatbelt, 
there has been considerable 
habitat fragmentation with the 
clearing of most of the native 
vegetation which has altered the 
once extensive woodland land¬ 
scape into a fractured one, 
consisting of remnants of native 
vegetation, isolated trees in 
paddocks, narrow streamline 


strips of vegetation (e.g. along 
Cataby and Minyulo Brooks) and 
narrow roadside verges among a 
vast area of cleared farmland. As 
a consequence of the process of 
habitat fragmentation many 
wheatbelt remnants such as at 
Cataby (Oliver Remnant) pro¬ 
vide significant breeding habitat 
for hollow-nesting birds. 

IMPACTS OF FERAL 
HONEYBEES AND PROBLEM 
NATIVE SPECIES 

In this mid-western wheatbelt 
region Carnaby’s Cockatoo com¬ 
petes for use of hollows with the 
Galah Cacatua roseicapilla, the 
Western Long-billed Corella 
(Butler’s Corella) Cacatua 
pastinator butleri, also several 
duck species (mainly Australian 
Shelduck Tadorna tadornoides 
and Australian Wood Duck 
Chenonetta jubata) and the 
introduced European Honeybee. 
There has been a dramatic 
expansion in the distribution 
and status of Galahs and West¬ 
ern Long-billed Corellas in this 
region in the past forty years (see 
Johnstone and Storr 1998). In the 
Cataby area for example both 
species were listed as scarce or 
absent in the late 1970s and early 
1980s. The massive range ex¬ 
pansion and increase in 
abundance of these birds has led 
to competition for nest hollows 
with Carnaby’s Cockatoo. 

Both Galahs and Corellas begin 
breeding before the migratory 
Carnaby’s Cockatoo return to 
the breeding site and Galahs also 
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maintain a continuing attach¬ 
ment to their nest hollow (and 
sometimes other hollows nearby) 
throughout the non-breeding 
season. Galahs also scar and 
eventually ring-bark and kill 
trees and, like Corellas, will also 
remove eggs and chicks of other 
species from hollows. 

Our study site at Cataby also 
clearly highlighted the enor¬ 
mous problem of the feral 
European Honeybees taking over 
hollows in this region. We 
located over 200 feral beehives in 
a narrow 3 km stretch of 
Wandoo woodland along the 
Cataby Brook. Many of these are 
in hollows that have been pre¬ 
viously used by Carnaby’s 
Cockatoo and other birds. For 
impact of feral European Honey¬ 
bees on black cockatoos see 
Johnstone and Kirkby (2007). 

The 2004 Cataby survey located 
24 hollows used by Carnaby’s 
Cockatoo, 84 used by Galahs, 37 
used by Long-billed Corellas and 
8 used by ducks. This site was 
clearly very suitable to assess the 
impacts on Carnaby’s Cockatoo 
from competitors, especially 
Galahs and Corellas, to look at 
hollow decline and to trial 
artificial nest hollows to see if it 
was possible to reduce com¬ 
petition for nest hollows. 

CATABY STUDY 

In 2004 we began to trial a small 
number of artificial nest hollows 


to determine which designs 
would be suitable for Carnaby’s 
Cockatoo but generally unsuit¬ 
able for Galahs, Corellas and feral 
Honeybees within the Cataby 
Brook area. On 7 August 2004 we 
erected four artificial nest 
hollows within the Carnaby’s 
Cockatoo breeding area of Oliver 
Remnant (an area of mostly 
Wandoo Eucalyptus wandoo 
woodland) along Cataby Brook. 
Two of these (nest numbers 357 
and 360) are large PE, top entry 
poly pipe hollows (see details 
below) and both were erected in 
the main trunks of large 
Wandoo trees with burnt out 
tops (chimney stack type trees). A 
large wooden, top entry nest box 
(nest number 358) was erected 
8.3 m up in a large Marri 
Corymbia calophylla growing at 
the edge of Cataby Brook and a 
smaller wooden side entry box 
(nest number 359) was erected 7 
m up in a Wandoo also at the 
edge of Cataby Brook. 

In August 2005 nest box 359 that 
had been quickly taken over by 
Galahs (see below) was removed, 
repaired and altered into a top 
entry box and in 2006 was re¬ 
erected (as nest number 069) 7 m 
up in a Wandoo. 

In September 2007 we erected a 
third PE nest pipe (nest number 
441) in Wandoo (near Oliver’s 
Homestead) giving a total of five 
artificial hollows that have been 
monitored each year to the 
present 2014. 


252 


DETAILS OF ARTIFICIAL 
HOLLOWS 

Two wooden nest boxes were 
trialled and are described below. 

A large wooden box nest 358 
(Figure 1) made with exterior 
grade plywood and measuring 
750 mm high-deep, with a 
sloping hardwood spout 320 mm 
high at back to 50 mm at front 
(see figure 1) giving a total depth 
of over 800 mm, with circular 170 
mm diameter spout entrance on 
a hinged lid, rectangular box 400 
x 300 mm. All inside walls were 
lined with 10 mm square heavy 
gauge mesh to prevent birds 
chewing through the sides and 
allows birds to climb to entrance. 
All outside corners are protected 



Figure 1. Nest 358 - large wooden box 



Figure 2. Nest 069 (formerly 359) - 
small wooden box 


by 20 x 20 mm aluminium angle 
which prevents destruction from 
outside. A small observation 
panel is provided on one side 
with a galvanised plate held in 
position with a Tek screw. The 
boxes were painted with Gripset, 
a bitumen rubber sealant 
(adhesive coating, water-based, 
non-flammable, non-toxic, free 
of solvents and dangerous fumes, 
and UV resistant) including the 
inside floor to help with 
waterproofing. 

A small wooden box nest 359 
(Figure 2) constructed from 
exterior grade plywood with a 
hardwood spout side entry. The 
internal chamber size is 650 mm 
high-deep, square 240 x 240 mm, 
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with floor space 350 mm 
diagonally, and side spout with 
200 mm diameter entrance. The 
interior wall is lined with 10 mm 
square galvanised mesh and 
outside corners protected by 20 x 
20 aluminium angle. A small 
observation panel is provided on 
one side with a galvanised plate 
held in position with a screw. 
The wooden base was sprayed 
with Citronella oil to deter feral 
Honeybees. 

Three Medium Density Polyethy¬ 
lene (MDPE) or PE tubes (poly 
pipe hollows or Cockatubes®), 
two large one slightly smaller 
were also trialled and are 
described below (see Figures 3, 4 
and 5). 



Figure 3. A: Nest 357 - PE pipe. B: Nest 


These PE tubes were specifically 
designed by R. E. Johnstone and 
T. Kirkby for black cockatoos 
based on measurements of 
hundreds of natural hollows 
used by all three species of black 
cockatoo in the south-west. 

PE industrial pipe is used by 
mining companies with off-cuts 
and old sections of pipe being 
readily available. The length of 
pipes used ranged from 0.8-1.2 m, 
the external diameter ranged 
from 350-400 mm and the 
internal diameter 300-350 mm. 

The PE tube orientation is for 
vertical top entry as all black 
cockatoos back into hollows and 
this makes the tubes attractive 
for Carnaby’s Cockatoos, but 


I 



with breeding pair. 
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Figure 4. Nest 360 - PE pipe 


unattractive to feral Honeybees 
and competitor species i.e. Galahs 
and Corellas that prefer dark 
hollows. 

Internal access is provided by a 
galvanised weldmesh or other 
heavy wire mesh internal ladder 
100 mm wide (about 20-40 mm 
squares) or heavy chain bolted 
through the pipe with galvanised 
gutter bolts. 

At least two sacrificial chewing 
posts ca. 70 x 50 mm of hard¬ 
wood or sections of hardwood 
e.g. Wandoo, Marri or Jarrah etc. 
are fixed to the sides of the 
internal ladder. The timber was 
pre-drilled and attached through 


Figure 5. Nest 441 - PE pipe 


the pipe with galvanised bolts. 
These posts were left extending 
beyond the top of the pipe in 
order to provide evidence of 
hollow use i.e. fresh chewing 
during the breeding season. 

The floor was made of heavy 
duty stainless steel, treated metal, 
galvanised mesh or thick hard¬ 
wood timber, shaped to fit 
internally with sharp or rough 
edges curled inwards and fixed 
with galvanised or stainless steel 
Tek® screws. Holes were drilled 
around the base for water drain¬ 
age. The floor space was filled to 
about 150 mm with wood chips 
to create a dry egg mat. 
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INSTALLATION OF ARTIFICIAL 
HOLLOWS 

Both wooden boxes and tubes 
were attached to trees with 
brackets, galvanised chain or 
simply bolted or screwed to tree 
(if in burnt out trunk) and 
erected in vertical or near 
vertical position. 

Where possible, hollows were 
erected facing away from 
prevailing weather and at a 
similar height to natural nests. 
Although these artificial nest 
boxes and tubes are heavy, they 
can be lifted into position using 
a rope and pulley by one person 
and held in place while being 
attached. A 4WD vehicle or 
‘elevated work platform’ could 
also be used to position the 
hollow. 


POSITIONING OF ARTIFICIAL 
HOLLOWS 

At Cataby the hollows were 
positioned at specific sites in 
order for us to study not only 
the uptake of the hollows, but 
also to look at competition with 
other species and to determine 
the use and success rate of 
different hollow types over a 
number of breeding seasons. We 
were also interested in the 
longevity of the different nests 
including the sacrificial posts, 
walls and floors of the hollows. 

All the artificial hollows were 
placed within the Oliver rem¬ 
nant patch of Wandoo wood¬ 
land in areas where Carnaby’s 
Cockatoo undergo high com¬ 


petition for hollows from feral 
Honeybees, Galahs and Western 
Long-billed Corellas (Butler’s 
Corella) and where many pairs 
were using poor quality or 
substandard natural hollows i.e. 
shallow open hollows subject to 
predation and flooding etc. 

The large wooden box, nest 358 
(Figure 1), was erected in a large 
Marri (containing no hollows) at 
the edge of the Oliver Remnant 
and about 100 m from the near¬ 
est Carnaby’s Cockatoo nest but 
adjacent to several feral Honey¬ 
bee hives and Corella nests. 

The small side entry wooden box, 
nest 359 (Figure 2), was erected in 
a tall Wandoo (with no hollows) 
and between trees with an active 
Galah nest, a Corella nest and a 
hollow used by Carnaby’s 
Cockatoo. 

The three PE tubes were spread 
through the breeding habitat 
and all are close to feral 
Honeybee colonies. 

One large PE tube, nest 357 
(Figure 3a), was placed inside a 
burnt out main trunk of a 
Wandoo adjacent to another tree 
that contained a natural nest 
hollow that was being vigorously 
fought over by pairs of Corellas 
and Carnaby’s Cockatoos. It is 
noteworthy that by inserting the 
tube into the burnt tree trunk of 
this tree, which is close to a 
roadhouse and a rest area often 
visited by general public, it 
became relatively inconspicuous. 

A second large PE tube, nest 360 
(Figure 4), erected in another 
burnt out main trunk of a 
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Wandoo was close to natural 
hollows in adjacent trees that 
were being fought over by both 
Corellas and Galahs. 

A third slightly smaller PE tube, 
nest 441 (Figure 5), was erected 
near a small chimney-type 
hollow in a dead Wandoo (near 
Oliver’s homestead) that had 
been used by Carnaby’s Cockatoo 
since the 1950s and in more 
recent times had been used 
intermittently by Carnaby’s 
Cockatoo and Corellas both with 
little success. 


HOLLOW USE 

Nest 358 - large wooden box 

In the first breeding season 
(2004-05) the large wooden box, 
nest 358 (Figure 1), was quickly 
taken over by a pair of Carnaby’s 
Cockatoo and they successfully 
fledged a chick. 

In the 2005-06 season the nest 
was unsuccessful. On 3 Sep¬ 
tember 2005 the nest contained 
5 eggs of the Australian Shelduck 
that were removed, a single 
Carnaby’s Cockatoo egg on 17 
September and 9 October 2005, 
but this egg was addled and 
rotten by 24 October and 
although a female Cockatoo was 
observed in the nest in Novem¬ 
ber and December no further 
eggs were laid. 

In the 2006-07 breeding season a 
chick was successfully fledged. 

In the 2007-08 breeding season 
the nest was unsuccessful. In 
September-October 2007, this 
nest contained a female 


Carnaby’s Cockatoo, but by 15 
November the box had again 
been taken over by an Australian 
Shelduck and contained five 
addled Shelduck eggs and an 
addled Carnaby’s Cockatoo egg 
buried under duck eggs and 
down. 

In the 2008-09 breeding season 
Carnaby’s Cockatoo were successful 
at fledging a chick from this box. 

In the 2009-10 breeding season a 
chick was successfully fledged. 

In the 2010-11 breeding season 
two chicks were successfully 
fledged. 

In the 2011-12 breeding season 
the nest box was unused. 

In the 2012-13 breeding season a 
chick was successfully fledged. 

In the 2013-14 breeding season 
the nest was unsuccessful. A 
female was flushed from the nest 
on 21 September, also on the 5 
October and on the 19 October 
2013, so no doubt eggs were laid, 
but were unsuccessful. 

Nest 069 (formerly Nest 359) small 
wooden box 

The small wooden box, Nest 359, 
erected in August 2004 was 
quickly taken over by Galahs 
(prospecting it within hours of it 
being erected). On 20 August 
2005 a female Galah was flushed 
from the box that contained a 
single egg and the base of the box 
had been completely destroyed 
by the Galahs chewing the 
timber from both inside and out. 
It was removed in 2005, repaired 
and altered into a top entry box 
(lid removed) making it more 
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suitable for Carnaby’s Cockatoo 
then re-numbered 069 and 
erected 7 m up in a tall Wandoo 
about 100 m away in 2006. 

Nest box 069 (the altered 359) 
was used successfully by 
Carnaby’s Cockatoo in the 2006- 
07 breeding season with the 
female using the top entry rather 
than the side spout. At only 650 
mm deep and 240 mm square, 
this is one of the smallest 
hollows we have recorded used 
by Carnaby’s Cockatoo. 

In the 2007-08 breeding season it 
was unsuccessful. It contained a 
female Carnaby’s Cockatoo on 22 
September 2007, but by 19 
October it contained a Corella 
perched at entrance and 
Carnaby’s Cockatoo eggshells in 
the box. 

In the 2008-09 breeding season 
it was again unsuccessful due to 
disturbance by Corellas or 
Galahs. A female Carnaby’s 
Cockatoo was flushed from the 
nest on the 25 September and 10 
October 2008 and a pair observed 
on the box on 18 November with 
the female fighting off Corellas, 
and a female was flushed to the 
top entrance of the box again on 
12 December, but by 29 December 
the nest was empty except for 
feathers of Carnaby’s Cockatoo 
and feathers of Corella and 
Galah and we believe that the 
cockatoo eggs were destroyed by 
the former. 

In 2009-10 breeding season it was 
unsuccessful again probably due 
to competition/predation by 
Corellas. A female Carnaby’s 


Cockatoo was observed fighting 
off Corellas in November 2009. 

In the 2010-11 breeding season it 
was unsuccessful. A female 
Carnaby’s Cockatoo was flushed 
to the top entrance of the box on 
6 September 2010 and on 24 
September 2010, but the nest box 
contained two broken eggshells 
on 9 October 2010. The eggs were 
probably broken by Corellas. 

In the 2011-12 breeding season it 
was again unsuccessful due to 
competition with Grey Teal 
(Anas gracilis). A pair of Carnaby’s 
Cockatoos certainly attempted 
to breed in the box that season. A 
male was observed on top of the 
box on 2 November 2011, a 
female flushed from the box on 
18 November, but by 3 December 
the two cockatoo eggs were 
addled and had been covered by 
Grey Teal feather down and eggs. 
The nest box had obviously been 
taken over by the Grey Teal after 
the Carnaby’s Cockatoo had laid 
eggs. 

In the 2012-13 breeding season it 
was again unsuccessful. A female 
was flushed to top of box on 6 
October 2012, 20 October 2012, 
and 3 November 2012. The nest 
contained a downy chick on 17 
November, a pin-feathered chick 
on 1 December 2012, a large 
feathered chick on 22 December 
2012, but a dead fully feathered 
chick (ready to fledge) on 12 
January 2013. This chick probably 
died due to a week of heat-wave 
conditions. A number of other 
chicks in natural hollows at 
Cataby were lost during the same 
period. 
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In the 2013-14 breeding season a 
chick was successfully fledged. 

Since being altered it has been 
used successfully by Carnaby’s 
Cockatoo in 2 out of 8 breeding 
seasons and has lost eggs and 
chicks in other years due to 
various reasons, but mainly 
through competition for the 
hollow from Corellas, Galahs and 
small ducks which is reflected in 
the low breeding success rate. 

Our plan is to erect a PE tube 
near this nest for comparison of 
breeding success. 

Nest 357 - PE pipe 

The PE pipe nest 357 (Figure 3a) 
was not used in the 2004-05 
breeding season. 

In the 2005-06 breeding season 
it was unsuccessful. A female 
Carnaby’s Cockatoo was flushed 
from the nest on 20 August 2005; 
it contained two eggs on 3 
September and 17 September 
2005, but only the remains of 
hatched egg shells with both 
hatchlings missing on 9 October 
and egg shell found under the 
tree on 24 October 2005. 

In the 2006-07 breeding season it 
was unused, however, it was 
regularly visited judging from 
the extensive chewing on the 
internal sacrificial posts. 

In the six 2007-08, 2008-09, 
2009-10, 2010-11, 2011-12 and 
2012-13 breeding seasons it was 
successful fledging a single chick 
each year. 

In the 2013-14 breeding season it 
was unsuccessful. A female was 
flushed from this nest on 21 


September 2013 and a male was 
perched near the nest on 2 
November 2013, but the nest 
contained only egg shell remains. 

Overall it has been successful (i.e. 
fledged a chick) in six out of ten 
breeding seasons. 

Nest 360 - PE pipe 

Nest 360 (Figure 4) was unsuc¬ 
cessful in the 2004-05 breeding 
season. An almost fledged chick 
in this nest was probably taken 
by a cat judging from fur and 
feathers near the tree. 

In the 2005-06 breeding season 
it was also unsuccessful. On 20 
August 2005 a pair of Corellas 
that had been prospecting this 
nest had burrowed under the 
base of the nest pipe into soft 
wood debris and a plug of 
termite workings, creating a 
tunnel over 30 cm long and by 3 
September 2005 had laid eggs in 
the tunnel. The nest tube 
contained a female Carnaby’s 
Cockatoo incubating 2 eggs on 
24 October 2005 but these eggs 
were predated on (probably by 
the Corellas) by 12 November. It 
is noteworthy that the Corellas 
found the nest tube unattractive 
and burrowed under the pipe to 
create a dark nest cavity, but 
apparently still competed with 
the pair of Carnaby’s Cockatoos 
that arrived much later to use 
the nest. The Corella tunnel or 
burrow was filled in 2005. 

In the 2006-07 breeding season a 
chick fledged successfully. 

In the 2007-08 breeding season it 
was again unsuccessful. It 
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contained a female Carnaby’s 
Cockatoo on 19 October 2007; 2 
eggs on 15 November 2007, 
however, the nest was deserted 
and the eggs rotten and broken 
by 15 December 2007. A pair of 
Corellas had once again attempt¬ 
ed to nest under the base of the 
pipe and were probably re¬ 
sponsible for the destruction of 
the Carnaby’s Cockatoo eggs. 

In the 2008-09 breeding season 
the nest was unused. 

In the 2009-10 breeding season it 
was unsuccessful. A female 
Carnaby’s Cockatoo was flushed 
from this nest on 17 October 
2009, but no evidence of breed¬ 
ing after that date. A pair of 
Butler’s Corellas was often ob¬ 
served near this nest. 

In the 2010-11, 2011-12, 2012-13 
and 2013-14 breeding seasons, 
chicks fledged successfully. 

It is noteworthy that although 
Corellas prospected this nest they 
found it unattractive and 
preferred to burrow under the 
base of the pipe rather than nest 
in it whereas the pair of 
Carnaby’s Cockatoos has success¬ 
fully reared a chick from this 
nest in five out of nine years 
often with Corellas close by. 

Nest 441 - PVC pipe 

In the 2007-08 breeding season 
this nest (Figure 5) was unsuc¬ 
cessful. It contained a female 
Carnaby’s Cockatoo incubating 2 
eggs on 19 October 2007; a 
hatchling and one egg on 15 
November 2007, but only the 
downy remains of a chick on 1 


December 2007. It is unknown 
what caused the death of this 
chick. 

In the 2008-09 breeding season 
the nest was not used. 

In the 2009-10, 2010-11, 2011-12, 
2012-13 and 2013-14 breeding 
seasons, chicks fledged success¬ 
fully. 

DISCUSSION AND RESULTS 

These trials have provided valu¬ 
able insights into the use of 
artificial hollows, design features, 
materials used to build them, 
where they are located and their 
success rate in an area where 
natural hollows are at a 
premium. We are at a time now 
where there is a critical shortage 
of suitable hollows for Carnaby’s 
Cockatoo in many areas of the 
wheatbelt and having an 
artificial hollow with design 
features tailored for this species 
may help retain populations in 
some of these small patches of 
remnant woodlands. 

Occupation of the wooden nest 
boxes was very rapid, i.e. within 
the first year and within hours 
with the small box, by both 
Carnaby’s Cockatoo and pest 
species namely Galahs and 
Corellas, and as expected the 
competitor species, although 
smaller, were dominant. Both 
Galahs and Corellas prefer deep 
dark hollows and it was note¬ 
worthy that ducks also preferred 
the wooden boxes. The Grey 
Teal, a relatively small duck 
preferred the small box and the 
larger Australian Shelduck the 
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larger wooden box. None of the 
PE tubes has been occupied by 
Galahs, Corellas, ducks or feral 
Honeybees. The small wooden 
box 069 was more susceptible to 
predation being fairly shallow, 
and at other sites in the south¬ 
west boxes such as this one were 
quickly occupied by feral Honey¬ 
bees. The base of nest 069 was 
treated with Citronella oil to 
deter feral Honeybees and this 
treatment has proved to be 
successful during the trial. 

Both wooden boxes have re¬ 
quired regular maintenance and 
would have a limited lifespan. 
The PE tubes also require some 
maintenance as far as the 
sacrificial posts are concerned 


and depending on the materials 
used would need replacement 
every 6-10 years. The initial 
sacrificial posts used in nests 357 
and 360 were made from old 
weathered material and were 
largely destroyed by the sitting 
females within two years. These 
were replaced in 2006 with much 
harder posts that have remained, 
more or less intact, up to the 
present day. The Wandoo posts 
in nest 441 are still in good 
condition after eight years. 

in areas such as Cataby, com¬ 
petition over nest sites is a 
significant current and ongoing 
threat to the survival of 
Carnaby’s Cockatoo in this area, 
it is apparent that Carnaby’s 



Figure 6. Comparison of artificial nest hollows (wooden boxes and PE tubes) 
with natural nest hollows 2004-2013 
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Cockatoo fair badly when com¬ 
peting with Galahs, Butler’s 
Corellas and to a lesser degree 
some ducks including Australian 
Shelduck, Australian Wood 
Duck and Grey Teal. The 
populations of the “pest” species 
Galah and Butler’s Corella and 
the feral European Honeybee are 
expected to increase unless there 
is management intervention to 
control these species. 

In this study we found that top 
entry hollows were generally 
unattractive to feral European 
Honey bees as they do not like 
rain on the comb and do not like 
attaching comb to the PE walls. 

The development and testing of 
various types of artificial nest 
boxes and tubes, the problems 
associated with competition, the 
solutions to these problems, 
checked by long-term monitor¬ 
ing can now lead to more 
efficient and effective economic 
use of resources in this field. 

Judging from this study it is clear 
that the PE poly tubes 
specifically designed for black 
cockatoos, provide an extremely 
effective nest hollow and 
improve breeding success (Figure 
6). Furthermore they are un¬ 


attractive to feral Honeybees 
(due to open top allowing rain to 
enter) and to both Galahs and 
Butler’s Corellas (that also do not 
favour top entry hollows). In 
areas such as Cataby with huge 
competition for hollows and the 
quality/availability of hollows 
declining the artificial tubes are 
an attractive offset for the loss of 
trees that may be lost due to 
storms, fire or clearing activity. 

ACKNOWLEDGEMENTS 

We would like to thank lluka 
Resources for providing fin¬ 
ancial and material support for 
this project and for allowing 
access to lluka properties. 

REFERENCES 

JOHNSTONE, R.E. and STORR, 
G.M. 1998. Handbook of Western 
Australian Birds. Volume I — Non¬ 
passerines (Emu to Dollarbird). 
Western Australian Museum, 
Perth, Western Australia. 

JOHNSTONE, R.E. and KIRKBY, T. 
2007. Feral European Honey Bees: 
a major threat to cockatoos and 
other tree hollow users. The 
Western Australian Naturalist 25 : 
252-254. 


262 


FIRST AUSTRALIAN RECORD OF ORIENTAL SCOPS 
OWL (OT US SUNIA) WITH NOTES ON ITS 
DISTRIBUTION AND MIGRATION 


By R.E. JOHNSTONE and J.C. DARNELL 

Department of Ornithology, Western Australian Museum, 
Locked Bag 49 Welshpool DC Western Australia 6986 


INTRODUCTION 

On 12 May 2013 a small live but 
exhausted owl was found aboard 
the vessel Deepwater Frontier 
operating between the mainland 
of Western Australia and Barrow 
Island at 20° 54' S, 115° 37' E. It 
was photographed by Adrian 
Gani aboard the vessel and a 
head photo sent to Chevron 
Australia workers who forward¬ 
ed a copy to the Western 
Australian Museum for identi¬ 
fication. The bird died shortly 
after, was then frozen and sent to 
Department of Agriculture, 
Fisheries and Forestry for 
quarantine, then to Perth for 
gamma irradiation on 30 May 
and finally to the Western 
Australian Museum. The speci¬ 
men was then prepared into a 
study skin (registered number 
A38679) and its identification 
confirmed as an Oriental Scops 
Owl Otus sunia. 


DESCRIPTION OF THE 
SPECIMEN 

Details of the bird are as follows. 

Adult female; total length 
182 mm; weight 46 g (with no 
body or subcutaneous fat); entire 


culmen 22 mm; exposed culmen 
17 mm; bill width 9.8 mm; wing 
149 mm; tail 66 mm; tarsus 
27 mm; middle toe and claw 
25 mm. Iris bright yellow; bill 
upper mandible dark greyish 
brown tipped blackish, lower 
mandible greyish white; feet 
pinkish grey; claws dull pinkish 
white at base tipped blackish 
brown. See Figure 1. 

Upperparts mostly greyish brown 
the feathers with a narrow dark 
brown or blackish shaft streak 
(most prominent on forehead 
and back) and with fine bars and 
vermiculations. Some feathers of 
ear tuffs, crown and mantle with 
cinnamon buff or whitish sub¬ 
terminal band or spot edged 
black giving a mottled appear¬ 
ance. Ear tuffs (up to 27 mm 
long) and some ear coverts 
ending in small hair like bristles. 
Lower back, rump and uppertail 
coverts greyish brown with fine 
dark vermiculations. Scapulars 
mostly cinnamon buff or 
whitish buff tipped black form¬ 
ing a prominent shoulder patch. 
Wing coverts mostly brownish 
grey like the back with a fine 
dark shaft line and fine or faint 
vermiculations. Outer primaries 
greyish brown marked with 
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Figure 1 . Otus sunia photographed in life by A. Gani. 


cinnamon brown and dull white 
bars edged with dark brown and 
more or less vermiculated and 
the pale bars on the outer web 
forming a somewhat chequered 
appearance. Secondaries and 
tertials mostly greyish brown 
finely vermiculated with dark 
brown and barred or notched 
with whitish on inner webs. 
Upper tail coverts like the back. 
Tail greyish brown with fine grey 
speckling and vermiculations 
and feathers with six narrow 
dull cinnamon or whitish buff 
bars edged blackish brown. 

Underparts mostly greyish 
brown, more heavily streaked 
and vermiculated than upper- 
parts. Lore feathers white, the 
shafts black and ending in long 
hair like bristles. Feathers around 
the eye mostly whitish to 


cinnamon grading to grey on 
cheeks. Behind the ear coverts a 
short ruff of cinnamon feathers 
tipped with black and this ruff 
extending to edge of throat. 
Chin feathers (most missing) dull 
greyish white. The breast mostly 
cinnamon buff and white the 
feathers with broad blackish 
shaft streaks and crossed with a 
few wavy brown vermiculations. 
Centre of belly inclining to 
white forming a large whitish to 
buff patch on midline. Sides of 
breast and flanks mostly white 
to cinnamon buff and feathers 
with black shaft streak and 
extensive fine vermiculations. 
Undertail coverts dull buffy 
white. Lesser underwing coverts 
mostly cinnamon buff, tipped 
with greyish brown and greater 
coverts buff. Rest of underwing 
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Figure 2. Photograph of Oriental Scops Owl Otus sunia A 38679 showing details 
of (a) dorsal and (b) ventral surfaces. 


i.e. flight feathers mostly greyish 
brown barred or deeply notched 
with white that fades to 
cinnamon buff towards tips of 
feathers. Under tail as upper 


surface but paler. Tarsus feathers 
cinnamon buff slightly streaked 
with brown and feathered to 
base of toes. See Figure 2. 
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DISTRIBUTION, GEOGRAPHIC 
VARIATION, STATUS AND 
MIGRATION 

This species ranges from north¬ 
ern Pakistan, India and Nepal 
east to Bangladesh and Assam, Sri 
Lanka, eastern Asia from Japan, 
eastern Siberia, Manchuria, 
Taiwan and eastern China to the 
Malay Peninsula. It is also 
resident and probably a visitor in 
the Andaman and Nicobar 
Islands and vagrant to Hong 
Kong and the Aleutian Islands. 
The most southern populations 
are resident, but birds from 
northern regions from eastern 
Siberia and Japan migrate south 
to winter in India, south China 
and South East Asia to the Malay 
Peninsula. It is a vagrant to Hong 
Kong and the Aleutian Islands 
(Konig et al. 1999). See Figure 3. 

Currently eight subspecies are 
recognised, however the taxon¬ 
omy is complex and some taxa 
may be specifically distinct from 
O. sunia and furthermore this 
species has long been considered 
as conspecific with Eurasian 
Scops Owl Otus scops. The various 
subspecies of sunia can be dis¬ 
tinguished by size, colour, wing 
shape and the extent of feather¬ 
ing on the tarsus. Of the eight 
subspecies only three namely 
Otus s. sunia, O. s. stictonotus, 
O. 5 . japonicus match our speci¬ 
men in coloration and size 
especially wing and tail length. 

The nominate subspecies 
O. sunia sunia ranges from 
Pakistan and Nepal east to 
Bhutan, Bangladesh and Assam. 


Wing ranges from 135-154 mm 
and tail 60-70 mm. 

Otus sunia stictonotus occurs in 
Manchuria, Amur and Ussuri- 
land south to northern China 
and Korea. Wing ranges from 
138-158 mm and tail 68-72 mm. 
Otus sunia japonicus occurs in 
Japan. Wing ranges from 143- 
153 mm and tail 68-72 mm. 

All of these populations migrate 
south to winter in India, south¬ 
east China, Korea, Taiwan and 
western Indonesia (Sumatra). 
North-east Asian stictonotus for 
example have been identified 
among migrants south to Trang 
on the western side of the Malay 
Peninsula. The local breeding 
population on the Malay 
Peninsula O. s. malayanus is 
slightly smaller, has less 
feathering on tarsus and is 
sedentary. In Japan a rufous 
morph of japonicus is apparently 
very frequent and the grey 
morph is similar to stictonotus. 
The latter is the largest and palest 
subspecies and based on size 
(especially tail length) and 
coloration our specimen matches 
best with the nominate form 
O. 5. sunia. Some northern popu¬ 
lations of this subspecies under¬ 
go long-distance migration south 
to the Malay Peninsula, Sumatra 
and occasionally Singapore 
(although apparently no recent 
records from Singapore). Passage 
migrants have been recorded on 
the Malay Peninsula (e.g. collision 
at One Fathom Bank lighthouse) 
and main movements extreme 
dates 28 October and 27 March 
based on interceptions at lights 
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on Fraser’s Hill and at Melaka 
Straits lighthouses, with autumn 
passage continuing to mid- 
December. 

Weights of birds range from 75- 
95 g and it is of interest that the 
Western Australian bird weighed 


only 46 g, had a very bony keel 
and no subcutaneous or body fat. 
At virtually half the weight of 
migrant birds it was very 
emaciated and would have had 
trouble trying to forage in the 
Pilbara. 
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HABITAT, FOOD AND CALL 

This species favours open 
woodlands and savannas with 
scattered trees and open riverside 
forest. Also parks and large 
gardens. It forages mainly near 
forest edges and in open country. 
Its food is mainly insects, spiders 
and small vertebrates taken from 
the ground or sometimes from 
vegetation. 

Its song consists of soft, 
monotonous, three noted 
phrases “bo-po-so” or “buk-kyok- 
koo’and occasionally calls during 
spring migration. 


DISCUSSION 

Whereas such northern hemis¬ 
phere breeding species as the 
‘shorebirds’ migrate in their 
millions to their major non¬ 
breeding areas in Australia, 
others such as the Barn Swallows 
and Yellow Wagtails appear only 
in small numbers but do so 
annually. 

The status of such birds as the 
present species is subject to many 
interpretations, did it arrive ship- 
assisted or unassisted, taking up 
residence on the supply vessel 
after transferring to it from an 
inter- continental one (which 
could well have originated from 
an area / port within the normal 
range of the species. The fact that 
the bird was significantly 
underweight (with no sub¬ 
cutaneous or body fat etc.) 
suggested that it had performed 
a long-distance flight. 


The Blue and White Flycatcher 
recorded in this general area at 
Cossack (see Johnstone and 
Darnell 1996) was also considered 
as a likely ship-assisted bird, but 
the species has now been 
recorded as a vagrant elsewhere 
in Western Australia and these 
records almost certainly are not 
ship-assisted. 

That there are odd northern 
hemisphere / Asian individuals 
which occur far beyond their 
normal ranges can be illustrated 
by the fact that an Asian Stubtail 
was recorded on Ashmore Reef 
some 2500 km south of its 
normal southernmost ‘wintering 
‘area, south Thailand, Indo 
China, this without a suggestion 
or hint of ship assistance. The 
latter was also an October record 
so there is no suggestion of a 
wrong-way migration. 

Specimens such as this Otus sunia 
are not only valuable additions 
to our research collections but 
provide knowledge on trans- 
equatorial migrations and in 
particular the avian traffic 
between Asia and Australia. 


ACKNOWLEDGEMENTS 

We would like to thank Adrian 
Gani for the use of his 
photograph and Chevron Aus¬ 
tralia staff for forwarding the 
photos for identification. We 
also gratefully acknowledge the 
support of lan Ladner and Stuart 
Hogan of the Department of 
Agriculture, Fisheries and 
Forestry for assistance with 


268 


quarantine permits to secure this 
valuable specimen for the 
museum after it died. We also 
thank Greg Buck of ChemCentre 
for help with the gamma 
irradiation of the specimen. 


REFERENCES 

JOHNSTONE, R.E. and DARNELL 
J.C. 1996. A Blue and White 
Flycatcher ( Ficedula cyanomelana), 
a new bird for Australia. Western 
Australian Naturalist 21: 43-48. 
KONIG, C., WEIK, F. and 
BECKING J.H. 1999. Owls: A Guide 
to the Owls of the World. Pica Press. 


269 


BANKSIA BEHAVING BADLY 
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ABSTRACT 

Six species of B anksia, B. canei, B. hookeriana, B. integrifolia, B. 
sceptrum, B. seminuda and B. victoriae show weedy 
characteristics when introduced by planting outside of 
their natural ranges in Western and Eastern Australia. 
B anksia ericifolia is currently a serious environmental weed 
in South Africa. The practice of planting non-local shrubs 
along major and minor roads is becoming a major source of 
new weeds invading fragmented bushland. 


INTRODUCTION 

Banksia species are rarely thought 
of as being weedy. In his global 
weed review Randall (2002) 
recorded only two species of the 
74 known in Banksia (in the old 
sense before the addition of 
Dryandra). These were Banksia 
canei (mistakenly listed by 
Randall as Banksia caleyi, see 
George, 1999 and the herbarium 
voucher, Keighery 11031) and B. 
integrifolia. The review by 
Keighery (2013) of Western 
Australia (WA) natives as weeds 
did not list any banksias as being 
naturalised. 

A number of Bush Forever sites 
(Government of WA 2000), were 
surveyed by the authors in 2012 
and 2013. Several near coastal 
sites in the City of Stirling (Trigg 
Bushland, Bush Forever Site 308, 


and Star Swamp Bushland Bush 
Forever Site 204) were visited to 
document weedy and native 
Callitris (Keighery 2012) for the 
city. An eastern site, Hartfield 
Park (Bush Forever Site 320), was 
also visited to update knowledge 
of the values of the site for a 
presentation. At two of these 
sites (Star Swamp and Hartfield 
Park Bushland) WA non-local 
Banksia species that were planted 
when vegetating the adjacent 
road reserves were spreading into 
the bushland. 

This note presents information 
on the five Banksia species 
established as weeds in Western 
Australia and comments on a 
series of potential weedy forms. 
An additional Western Aus¬ 
tralian species is weedy in the 
east. 
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WEEDY BANKSIA RECORDS 
in WA 

Eastern Australian species 
Banksia canei 

A naturally restricted species 
confined to subalpine areas of 
Victoria and New South Wales. 
In 1988 this species was recorded 
as spreading along road verges 
near the Porongurup Ranges in 
Western Australia (G.J. Keighery 
11031). In this population the 
follicles of the old cones opened 
naturally on the shrub dropping 
seed into the soil, where they 
germinated after winter. Accord¬ 
ing to George (1999) this was the 
first record of an indigenous 
Proteaceae as a weed. With 
numerous management activi¬ 
ties along the road verge 
(widening, weed control and 
general verge maintenance) the 
population has slowly declined 
from a peak in the late 1990’s of 
over 100 plants to a few mature 
plants remaining in 2010. 

Banksia integrifolia v ar. integrifolia 

Banksia integrifolia a widespread 
and variable species from Eastern 
Australia and is widely grown. 
The species is naturalised in New 
Zealand (Webb et al 1995) on 
coastal areas on the North Island 
with one locality on the 
northern coast of the South 
Island (map in Landcare Research 
New Zealand 2014). 

In Western Australia Banksia 
integrifolia has spread along a 
creek line at Hamel, an old 
forestry settlement south of 
Pinjarra (G. J. Keighery 17516). 


This population most likely 
originated from now lost plant¬ 
ings of the coastal form at the 
Forest Department Nursery that 
once occupied the area. This 
variety grows from near Mel¬ 
bourne along the coast to Fraser 
Island off southern Queensland. 
There is also a report that this 
species has seeded and spread 
from plantings at the Banksia 
Farm in Mount Barker (R. Dixon, 
pers. com.). 

WA species 

Banksia hookeriana 

This WA species grows naturally 
in a restricted area around 
Eneabba (south of Geraldton). 
This species is widely planted in 
Australia and was non-local 
roadside plantings on Marmion 
Avenue adjacent to Star Swamp 
(B.J. & G.J. Keighery 2157). In 2013 
this species had established off¬ 
spring both in the road reserve 
and the adjacent bushland that 
have flowered and fruited 
(Figure 1). The fire in 2010 burnt 
the roadside plantings resulting 
in the deaths of many of the 
shrubs that released more seed. 
Seedlings are well established 
from this event as well. 

Banksia sceptrum 

This WA species grows to the 
north of Perth from Mullewa to 
Shark Bay. This species was also 
planted in the road reserve on 
Marmion Avenue adjacent to 
Star Swamp but does not appear 
to have spread until after the 
2010 fire. 
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Figure 1. Young B anksia hookeriana shrubs in Marmion Avenue Road verge 
(foreground) and adjacent bushland (on and behind the fence). Several cones of 
flowers can be seen on the shrub in the fence. 


In 2013 there were numerous 
seedlings of B. sceptrum (Figure 2) 
in the road reserve (B.J. and G.J. 
Keighery 2156). Subsequent fires 
will see both B. sceptrum and B. 
hookeriana spreading further into 
the reserve. 

B anksia victoriae 

This is another relatively 
restricted species found to the 
north of Geraldton in the 
Northampton area. This non¬ 
local species was planted along¬ 
side the Roe Highway, which 
bisects Hartfield Park Bushland. 
In 2013 there were three mature 
plants remaining on the western 
side of the road reserve and a 
number within the bushland 
area. More than 13 mature 


flowering and fruiting plants 
were observed (B.J. and G.J. 
Keighery 2181): three on the 
boundary track; six along the 
edge of an ephemeral drainage 
line; three in the open Melaleuca 
preissiana woodland adjacent to 
the drainage line (Figure 3); and 
another individual on an 
internal track. 

Possible new weed - B anksia 
seminuda 

There are other recordings of 
Banksia species as potential 
weeds, in the Banksia newsletter 
Liber (2004) noted 

“The River Banksia (Banksia 
seminuda) has been increasingly 
cultivated in recent years and 
has proven to be a vigorous fast 
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Figure 2. Young self-sown B anksia sceptrum shrubs in the Marmion Ave road 
verge. 


growing plant which can grow 
very large indeed. Of concern, 
there are reports emerging of 
weed potential. Seedlings have 
been found popping up near 
established plants in gardens at 
Warrambool and Colac, as well as 
the Cranbourne Annexe of the 
Melbourne Royal Botanic 
Gardens. Anyone else noticed 
this? I would be grateful for any 
other reports of this (or any other 
banksia setting seedlings).” 


This species of riverine edges in 
the high rainfall region south of 
Pinjarra in Western Australia is 
probably of more concern as a 
weed in eastern Australia. 

Possible new weeds - shrub forms 
of Western Australian Banksia 
species 

Banksia menziesii is a common 
component of Banksia woodland 
from south of Pinjarra to 
Eneabba. Plants at the northern 
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Figure 3. Young flowering and fruiting Banksia victoriae tree in the Hartfield Park 
Bushland. 


extent are shrubs and at the 
southern extent low trees. 
Studies on these have shown 
that they vary from a tree to a 
shrub gradually as you travel 
north along the specie’s range. 
The northern shrub form is 
grown in a number of places in 
the Perth Metropolitan Region. 
There are a number of plantings 
of the northern shrub form 
along the Freeway and other 
major roads in the Perth Metro¬ 
politan Region. These plantings 
have matured and have set seed. 
It will be interesting to see what 
form the offspring take after 
suitable disturbance. Especially 
noting that Hopper and Taylor 


(1999) listed a series of actual and 
potential Banksia hybrids and 
noted that hybridization be¬ 
tween local and introduced 
species could be an issue. The 
issue of genetic pollution be¬ 
tween local and non-local forms 
in these species is obviously 
considerable, but remains to be 
documented. 

This could also apply to other 
species, such as the northern 
forms (both a compact shrub and 
dwarf form) of Banksia prionotes, 
which has been widely planted 
on wildflower farms as well as 
along road verges (Brian Jack pers. 
com. Jack owned Western Flora 
and was the major supplier of the 
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dwarf form). Robert Dixon (pers. 
com.) of the Botanic Gardens and 
Parks Authority is of the opinion 
that this species is more likely to 
spread than Banksia menziesii as it 
produces large amounts of viable 
seed. Dixon also has a similar 
opinion in regard to the normal 
and dwarf forms of Banksia 
ashbyi. 

Shrub forms are known for other 
widespread species of Banksia, 
including B. attenuata. Interest¬ 
ingly Cowling and Lamont (1985) 
have observed that both the tree 
and shrub form of this species co¬ 
occur at the Hill River without 
any intermediates. 

DISCUSSION 

Landcare Research New Zealand 
(2014) notes that cultivated 
Banksia aemula, B. ericifolia and B. 
serrata, have had individual 
plants recorded as spontaneous 
outside of cultivation. Banksia 
ericifolia is now naturalised in 
South Africa and is considered a 
potentially serious weed of 
heathland (Geerts et al. 2013). 
Although cultivated in Western 
Australia we know of no weedy 
occurrences of any of these 
species. 

The Western Australian Banksia 
species listed as weedy in this 
paper are outbreeding and 
several do not set seed in 
isolation (G.J. Keighery unpub. 
obs.). However if more than one 
seed sourced plants are planted 
visits by honeyeaters can affect 
cross-pollination. All plants were 
found to produce cones with 


large numbers of fertile seed. 
Interestingly Lamont et al (1994a) 
demonstrated that roadside 
plants of Banksia hookeriana in 
their natural habitat were larger 
and more fecund than those in 
adjacent undisturbed bushland. 
A similar effect was recorded for 
Banksia menziesii (Lamont et al. 
1994b). 

As noted previously the 
potential for hybridization and 
genetic pollution with both local 
species and local forms of such 
outcrossing species in these cases 
is considerable, but remains to be 
documented. 

The pathways by which weeds 
establish in fragmented bush- 
land are diverse, but are typically 
associated with the bushland 
remnant being under stress from 
a series of disturbance events. 
The planted Banksia populations 
initially establish feral popu¬ 
lations after the appropriate 
disturbance event, which in 
most cases is a fire. All but one (B. 
integrifolia), of the Banksia species 
recorded as establishing natural¬ 
ised populations in areas of 
Mediterranean climate are killed 
by fire and regenerate en masse 
from seed. Fortunately only a 
small fire occurred at Starr 
Swamp and currently none at 
Hartfield Park. 

In the case of native species 
becoming weeds in local bush¬ 
land Keighery (2013) found that 
nearly all cases were from nearby 
deliberate plantings, including: 
gardens; ‘enrichment plantings’; 
and planting for revegetation 
and rehabilitation. This appears 
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to be the case for all weedy 
Banksia species worldwide. 

Current road verge revegetation 
typically uses local species or at 
least native plants, which has 
many benefits to local wildlife. 
However, when planted adjacent 
to bushland the aim should be to 
use only local species, or there 
may be unintended con¬ 
sequences. Roadside plantings 
adjacent to Hartfield Park have 
resulted in a suite of non-local 
native species invading the 
bushland. Spreading species 
include: Western Australian 
species such as Banksia victoriae, 
Chamelaucium uncinatum, 

Eucalyptus camaldulensis, Grevillea 
leucopteris and Melaleuca nesophila; 
and Eastern Australia species 
such as Eucalyptus botryoides and 
Melaleuca armillaris. Invasion by 
these widespread species will not 
add to the biodiversity values of 
this important regionally signifi¬ 
cant remnant, which contains 
both endangered communities 
and species, rather they will 
compromise them. Use of local 
species, sourced from the local 
area, can complement an 
adjacent bushland area. 

Road verge plantings tend to use 
species that readily and rapidly 
grow from seed. Plantings are of 
numerous individuals who are 
tended till established, and once 
established, may be more fecund 
than in their natural habitats. 
This overcomes several of the 
blocks of dispersal, growth and 
establishment that prevent these 
species invading adjacent rem¬ 
nants. The authors believe that 


this is becoming a major avenue 
for new weeds to invade urban 
and roadside remnants. This is a 
reminder that almost anything 
can be a weed given the correct 
combination of climate, site and 
circumstance. 
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The Northern Free-tailed Bat, 
Chaerephon jobensis has been 
reported roosting in tree hollows, 
old wooden structures and also 
from rock overhangs and caves 
(Begg McKean 1982; de Lestang 
1929; Lumsden et al. 1993; and 
Troughton 1931). Otherwise very 
few reports exist of their 
roosting habits. Here we report 
the use of a crack in a sandstone 
cliff in the Kimberley by a 
colony of C. jobensis. 

On 14 August 2006 whilst walk¬ 
ing along a gorge of the Morgan 
River in an area known as Josh’s 
Crossing on Theda station, 
audible squeaks and chirps could 
be heard from roughly 30m 
across the gorge. On closer 
investigation it was noticed that 
the sounds, initially suspected as 
high pitched bird calls were in 
fact being emitted from the cliff 
face. A long discontinuous crack 
running horizontally along the 


cliff face and roughly 50mm 
wide was identified approxi¬ 
mately 8m high above the river. 
Guano and urine staining was 
evident below the crack. 

It should be noted here that 
audible calls emitted during the 
day have led to the opportunistic 
discovery of C. jobensis roosts in 
the past. For example, Lumsden 
et al 1993 discovered a colony 
inhabiting a dilapidated timber 
jetty in Derby, W.A after initially 
hearing and recognizing their 
social calls coming from within 
the jetty. 

Curiosity sufficiently aroused, a 
collapsible harp trap (Tidemann 
&. Woodside 1978) was tied off 
and lowered down the cliff face 
so that it covered the opening of 
the rock crevice (Figure 1). 
Inspection of the trap the next 
morning, (19 August, 2006), 
revealed 40 individual C. jobensis. 
As the harp trap did not cover 
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Figure 1. The harp trap suspended over the entrance to the Chaerephon jobensis 
roost on the Morgan River. 


the entire crack it can be 
assumed that this was a 
minimum count of the colony. 

Approximately 30m upstream 
along the same rock fracture of 
the cliff face, 21 Northern Bent¬ 
winged Bats, M iniopterus orianae 
orianae were also captured. The 


cavity here began as a crack 
roughly 50mm wide and then 
opened to a small cave-like 
entrance approximately 50cm in 
height. Both roosts appeared 
mutually exclusive with neither 
species being captured from both 
roosts. 
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These fractures in the cliff face 
are below the high water mark 
and therefore would flood in the 
wet season when the river rises. 
Interestingly Begg & McKean 
(1982) report a similar situation 
from Katherine Gorge in the 
Northern Territtory, with a cave 
found within the depths of an 
overhang of the gorge cliff face 
home to several C. jobensis. They 
indicated that this cave too 
would also flood during the wet. 
Conceivably the action of 
flooding water during the wet 
season could serve the purpose of 
washing out accumulated faeces 
and parasites from the roost. 

Given the structure of the rock 
crevice it can be assumed that C. 
jobensis could roost in this type of 
habitat more frequently than 
observed due to the 
inaccessibility of most cliff faces. 
Additionally as reported 
elsewhere (Hamilton-Smith 1966; 
Lumsden et al, 1993), the 
propensity of this species to fit in 
narrow cracks and its ability to 
retreat deeper within may result 
in an under-reporting of 
roosting sites. 
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6 Flemming Court, Forrestdale, 6112, Western Australia 


ABSTRACT 

Forrestdale Lake Nature Reserve and its associated 
damplands are approximately 25 km south of Perth. It is an 
internationally recognised Ramsar wetland providing 
significant habitats for local and migratory birds. 
Opportunistic observations of reptiles and amphibians 
within Forrestdale Lake and the surrounding Anstey/Keane 
dampland have recorded 29 species of reptiles and 8 species 
of amphibian. Compared to other areas in the region, the 
Forrestdale Lake Nature Reserve and Anstey/Keane Road 
dampland have a high diversity of herpetofauna. 


INTRODUCTION 

Forrestdale Lake Nature Reserve 
(and proposed reserve ex¬ 
tensions) is approximately 25 
kilometres south of Perth and 15 
kilometres from the coast. The 
area is bound by Commercial 
Road and the community of 
Forrestdale in the west and 
north, and Forrest, Stirling and 
Oxley Roads in the east and 
south. The total area of remnant 
vegetation within the nature 
reserve and proposed extensions 
is 501 ha. 

Anstey/Keane dampland is 
located immediately to the north 
of Forrestdale Lake and is part of 
the Jandakot Regional Park. It is 
bound by Armadale Road in the 
south, Anstey Road in the east, 
Ranford Road in the north and 
Nicholson Road in the west. The 


total area of remnant vegetation 
within the block is 311 ha. This 
block is linked to the Forrestdale 
Lake Nature Reserve via a 
bushland corridor over Armadale 
Road. 

Forrestdale Lake Nature Reserve 
is recognised as an inter¬ 
nationally significant wetland 
for local and migratory birds. The 
Anstey/Keane Road dampland is 
floristically the second-most 
diverse Bush Forever site on the 
Swan Coastal Plain (Giblett and 
James 2009). Both areas have 
vegetation that consist of 
damplands, herb-rich shrub- 
lands, shrublands in clay pans, 
mixed shrublands, Banksia/ 
Jarrah woodlands and shrub¬ 
lands (CALM 2005). The lake also 
has Melaleuca sp. woodlands and 
Typha orientalis beds. Excluding 
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Forrestdale Lake (which is 245 
ha), approximately 256 ha of 
remnant vegetation is present 
between the nature reserve and 
Anstey/Keane Road dampland. 
In the Forrestdale region species 
of reptiles and amphibians are 
poorly known and this paper 
aims to collate those recorded in 
previous studies and from my 
opportunistic records and com¬ 
ment on the significance of the 
area. 


METHODS 

Two methods were used to 
document the reptiles and 
amphibians of the Forrestdale 
Lake Nature Reserve and sur¬ 
rounding damplands, those 
previously reported in existing 
documentation and opportu¬ 
nistic records by me. 

Documented Species 

A number of management plans 
for Forrestdale Lake Nature 
Reserve and publicly available 
reports were reviewed for reptiles 
and amphibians recorded in the 
Forrestdale area and southern 
portion of the Swan Coastal 
Plain in the Perth area. These 
include projects undertaken in 
Brookdale, Jandakot, Oakford, 
Bibra Lake and Canning Vale/ 
Ferndale areas. 

Opportunistic Records 

Opportunistic records can be 
divided into two categories of 
species records; 

Species identified between Sep¬ 


tember 1996 and September 1997, 
in an area of vegetation that was 
visited and hand surveyed every 
two to four days within a 
walking transect approximately 1 
km long on the eastern side of 
Forrestdale Lake. Some historical 
dumped rubbish was present but 
the vegetation was intact and 
had been long unburnt. The 
vegetation consisted of Banksia 
Woodland, shrubland on clay 
pan, Melaleuca sp. woodland and 
damplands. Through the winter 
period much of the area became 
inundated therefore primarily 
aural observations were made. 

From 1996 to 2013 visual and 
aural opportunistic observations 
were made in both Forrestdale 
Lakes Nature Reserve and within 
Anstey/Keane dampland. All 
species were recorded if identi¬ 
fication was confirmed. All 
species recorded were identified 
via Bush et al 1995, Wilson and 
Swan 2003 and Tyler et al. 2000. 
Nomenclature follows that used 
by the Western Australian 
Museum. 

For the purpose of presenting 
data, the area was divided into 
two study areas, the Anstey/ 
Keane dampland and Forrestdale 
Lake Nature Reserve. 


RESULTS 
Previous Reports 

In 1986 a draft management plan 
for the area recorded five 
amphibians and 14 species of 
reptile (CALM 1986). In the 
finalisation of the draft manage- 
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ment plan an additional two 
amphibians and one species of 
reptile were recorded (CALM 
1987). The 2005 Forrestdale Lake 
Management Plan identifies 7 
species of amphibian and 15 
species of reptile for the reserve 
(CALM 2005). 

Bush et al. (1995) identified the 
potential for 77 reptiles and 16 
amphibians to occur on the 
Swan Coastal Plain in the Perth 
Region. 

Most data reported on reptiles 
and amphibians on the Swan 
Coastal Plain has been previously 
reported north of the Swan River 
with scattered study areas in the 
south. The closest reports to this 
study area are Brookdale (ATA 
2006), Jandakot Airport 
(Bamford et al. 2002, How et al 
1996), Bibra Lake (Phoenix 2011, 
Reynolds 2008), Modong Nature 


Reserve (Maryan pers comm.) and 
City of Canning (Maryan 1993). 

These studies are presented 
below in Table 1 with numbers of 
the reptiles and amphibians 
recorded. 

Total Numbers Recorded 

in total this study identified 29 
reptiles and 8 amphibians from 
Forrestdale Lake Nature Reserve 
and 19 reptiles and six 
amphibians from the Anstey/ 
Keane dampland. These species 
are identified in Table 2. 

The area shows good diversity in 
skinks with 12 species recorded, 
elapids with six recorded and 
pygopods with four recorded. 
Agamids and varanids account 
for 2 species each, while cheluids, 
geckonids and typhlopids re¬ 
corded a single species each. 


Table 1. Project sites close to this study area with reptiles and amphibians 
recorded. 


Site 

Reptiles 

Amphibians 

Project Area 

Brookdale (ATA 1996) 

15 

5 

1580 hectares 

Jandakot Airport 

23 

3 

Approx. 410 hectares 

(Bamford et al 2002) 

Jandakot Airport 

13 

2 

Approx. 410 hectares 

(How et al 1996) 

Bibra Lake (Pheonix 2011) 

21 

6 

4 km corridor between 
Bibra and North Lakes 

Cocos Reserve 

(Reynolds 2008) 

5 

1 

<1 hectare 

Modong Nature Reserve 

(Maryan pers comm.) 

24 

4 

242 hectares 

City of Canning 
(Maryan 1993) 

33 

9 

6 suburbs in City of 
Canning 
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In amphibians myobatrachids 
represent 4 species, while limno- 
dynastids and hylids have two 
species each. 

Of the species in Table 2 several 
are considered locally uncom¬ 
mon or represent distributional 
boundaries of their range. These 
species include the Bardick 
(Echiopsis curta), Yellow-faced 
Whipsnake ( Demansia psammophis 
reticulata), Western Crowned 
Snake ( Elapognathus coronatus), 
Rosenberg’s Monitor ( Varanus 
rosenbergi) and Perth Lined 
Lerista ( Lerista lineata). The latter 
species is also listed as Priority 3 
by the Department of Parks and 
Wildlife. 

The Western Limestone 
Ctenotus ( Ctenotus australis), 
Perth Lined Lerista (Lerista 
lineata) and Western Three-lined 
Skink ( Acritoscincus trilineatus) all 
have restricted distributions on 
the Swan Coastal Plain. The 
Oblong Turtle ( Chelodina colliei) 
is distributed throughout the 
south west but has experienced 
population decline in the 
Forrestdale area, particularly in 
recent years due to the lake not 
maintaining water (Giblett 2006). 

One species, the King Skink is 
believed to be a recent coloniser 
to the Forrestdale area with 
records only occurring post 
1980’s (David James per comm.). 
This species is likely to have been 
present in the local area and 
become more abundant. 

DISCUSSION 

How et al. 1996, found 11 


amphibians and 39 reptiles over 
17 localities on the Swan Coastal 
Plain. In 2000 How and Dell 
undertook additional studies of 
34 remnants on the Swan Coastal 
Plain, and found 11 amphibians 
and 43 reptile species. Study areas 
ranged from 1 ha to 340 ha in 
size. Findings showed that size of 
areas studied reflected the 
number of species present 
(except for skinks) (How and Dell 
2000). Reynolds 2008 undertook 
a study of Coco Reserve in Bibra 
lake and found only one 
amphibian and five reptiles 
persisting in <1 ha in size. Similar 
observations were made by Berry 
and Berry (2008), where one of 
their four study areas was only 
0.75 ha in size and recorded only 
four lizard species compared to 
the remainder of their study 
areas that ranged 6.5 ha to 31 ha 
and recorded four frogs and 18 
reptiles. 

My study has 256 ha of remnant 
vegetation with good con¬ 
nectivity and holds eight 
amphibians and 29 reptiles. This 
shows that the larger and more 
intact the vegetation remnants 
are the greater the diversity. 

CONCLUSION 

This study identified 29 reptiles 
and eight amphibians in the 
combined Forrestdale Lake 
Nature Reserve and Anstey/ 
Keane dampland. In comparison 
to other studies in the region this 
area has a rich reptile and 
amphibian assemblage. It should 
also be noted that all of the 
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projects identified in Table 1 
involved trapping programs as 
well as hand searching. It is 
highly likely that additional 
species would be recorded if a 
systematic trapping program was 
undertaken. No burrowing 
snakes have been found and 
they are likely to occur in the 
dunes that surround Forrestdale 
Lake and within the Banksia 
Woodland areas. Other species 
such as the Turtle Frog and 
numerous small lizards may also 
be present. This would increase 
the known biodiversity of the 
area. 

Reptile species have been re¬ 
ported to have declined in small 
remnant vegetation areas of the 
Swan Coastal Plain (How and 
Dell 2000). Major clearing on the 
Swan Coastal Plain is the main 
factor for species decline, with 
lower number of species per¬ 
sisting in fragmented remnant 
areas. These areas of fragmented 
habitat may be unable to support 
long term viable populations of 
some species (How et al. 1996, 
How and Dell 2000), as external 
pressures are increased such as 
fire (How and Dell 2000, 
Valentine et al. 2012), feral 
predation, species competition 
and habitat destruction (How 
and Dell 2000). 

In my study the vegetation in 
the area is relatively intact with 
good areas for species to persist. 
This will need to be managed and 
where possible surrounding areas 
added into the reserve to increase 
the long term viability of the 
area. 
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PERSISTENCE AND SEASONAL OCCURRENCE OF 
BIRDS IN A SOUTHERN PERTH SUBURB 

By STEPHEN J. REYNOLDS 
PO Box 7066, Broome WA 6725 


ABSTRACT 

Most of the natural bushland habitats of the Perth 
metropolitan area have been removed and replaced with 
suburban areas. This has resulted in reduced avifaunal 
diversity, and changes to bird species composition and 
abundance. 1 recorded the avifauna of a suburban area in 
southern Perth during 113 observation days over a period of 
21 months. The 27 native species recorded are a subset of 
those that occurred historically; six introduced species were 
also recorded. An average of 11.87 and mode of 13 species 
were recorded per day (range 7 to 18). Most species had been 
recorded by day 21, and no new species were recorded in the 
last 38 days, suggesting that the inventory was complete. 
Regularly recorded species (6 native and 2 introduced) were 
resident, recorded throughout the year, and were able to 
utilise the available resources in gardens and parks. 
Nomadic species or those in passage were recorded less 
frequently, and small insectivores and raptors were 
recorded rarely or were no longer present in the study area. 
Rainbow Bee-eater was the most obviously seasonal in its 
occurrence. Retention of native bushland and planting 
native species along streets and in gardens would enhance 
the persistence of native birds in suburban settings. 


INTRODUCTION 

The existence and abundance of 
animals in an area is largely 
determined by the array of 
habitats that exist, and the 
opportunities, in terms of 
resources, that are available 
(Elton 1927; Pianka 1983; Wiens 
1989; Recher 1991). Establishment 
of an urban environment 
constitutes a major modification 
to habitat, entailing removal of 
landscapes and their associated 


native vegetation and replace¬ 
ment with artificial shelter 
structures (houses and buildings) 
and an array of (often non¬ 
native) plant species. During this 
process the local fauna is 
eliminated entirely or is temp¬ 
orarily displaced, but some 
species recolonise suburbia and 
utilise the modified environ¬ 
ments that have been created. As 
a consequence of urban ex¬ 
pansion and fragmentation of 
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habitat we may anticipate sig¬ 
nificant changes to the avifauna 
(Vale and Vale 1976; Jones 1981; 
Ford et al. 2001; Garden et al. 2006; 
Berry and Berry 2008). 

The natural environment of the 
Perth region has undergone 
radical changes since European 
settlement, and urban expansion 
has continued to accelerate in 
the past few decades. This 
expansion has resulted in the loss 
of extensive areas of habitat, 
particularly on the Swan Coastal 
Plain. Associated historical 
changes in bird species com¬ 
position and abundance have 
been noted by several authors 
(Alexander 1921; Serventy 1948; 
Serventy and Whittell 1976; Storr 
and Johnstone 1988; Recher and 
Serventy, 1991), and a selection of 
native birds have declined or 
become locally extinct (Recher 
and Serventy 1991; How and Dell 
1993; Berry and Berry 2008; 
Government of Western Aus¬ 
tralia 2000). However, a range of 
native species persist in bushland 
remnants near Perth and some 
are moderately common in parks 
and gardens (Abbott 2009; 
Serventy 1948; How and Dell 
1990; Mawson and Massam 1995; 
Recher 1997, 2004; Van Delft 
1997; Gole 2004; Reynolds 2008; 
Davis et al. 2013). In addition, 
introduced species may become 
abundant in suburban environ¬ 
ments (Green 1984; Antos et al. 
2006; Garden et al. 2006). These 
changes to bird communities are 
mirrored in urban and suburban 
areas in other parts of Australia 
(Jones 1981, 1983; Green 1984; 
Parsons et al. 2006). 


Urban habitats are typified by a 
small-scale habitat mosaic 
(Gilbert 1989) in which some 
avifauna species persist. Habitat 
characteristics that typically 
determine habitat selection of 
birds in natural woodland en¬ 
vironments may differ from 
those in urban situations (Emlen 
1974; Jones 1981; Chace and Walsh 
2006; LucketaL 2013). 

This study was initiated to 
determine the diversity of bird 
species observable in a study site 
in the southern Perth suburb of 
Hamilton Hill, and to examine 
patterns of seasonal presence. 
The species recorded were a 
subset of the avifauna that occur 
in the area and the region, and 
that occurred historically. 1 
examine why particular species 
persist at the site and how they 
respond to the available (sub¬ 
urban) habitat features. 


METHODS 

The study site was at Paulik Way, 
Hamilton Hill, in the southern 
Perth metropolitan area five 
kilometres south-east of Fre¬ 
mantle. The site is on the Swan 
Coastal Plain, and lies on the 
Spearwood Dunes System 
(Seddon 1972; Semeniuk and 
Glassford 1989) two kilometres 
from the coast. Roads form an 
extensive network in the area, 
which largely consists of sub¬ 
urban housing and a nearby light 
industrial area. The natural soil 
cover is sandy with occasional 
outcrops of Tamala limestone, 
and the vegetation consists of 
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suburban gardens, parks and 
street plantings. Based on plants 
present in remnant patches the 
original vegetation is likely to 
have consisted of a moderately 
diverse Banksia woodland with 
stands of Marri Corymbia 
calophylla, Tuart Eucalyptus 
gomphocephala, Jarrah E. marginata, 
Allocasuarina fraseriana, Balga 
Xanthorrhoea preissii and Parrot 
Bush Dryandra sessilis. 

Major habitat trees in the study 
site included several large 
specimens of the Port Jackson Fig 
Ficus rubiginosa, miscellaneous 
eucalypts planted along the 
street, and sporadic individual 
Melaleuca, Grevillea and 
Callistemon spp. There are also 
palms, false cypress, olives and 
various ornamentals planted in 
gardens. At the nearby Phoenix 
Primary School (250 metres 
south) there is a grassed oval and 
a stand of taller eucalypts which 
include Tuart and other species, 
and Peppermint A gonis flexuosa. 
The nearest remnant of rela¬ 
tively substantial bushland in 
the area is at Manning Lake, 750 
metres WSW of the site. This 
permanent wetland is bounded 
by a fringing forest of Melaleuca 
rhaphiophylla and there are 
remnant Tuart and Banksia 
attenuata trees. West of the lake 
there is a substantial patch of 
coastal vegetation (Department 
of CALM 2006). To the north and 
east of the study site there is 
remnant vegetation along the 
proposed extension to the Roe 
Highway (along Blackwood Ave.), 
including a small patch of Marri 


and areas with Balga. This pro¬ 
vides a potential bushland 
corridor that extends eastward to 
Bibra Lake, which is a major part 
of the eastern portion of Beeliar 
Regional Park (Department of 
CALM 2006). The swamps of the 
western Beeliar wetland chain 
(south of the study site) were at 
one stage bordered by market 
gardens, but now are mostly 
surrounded (and isolated by) 
newly developed residential 
areas. 

From June 2001 to February 2003 
(21 months) I recorded the bird 
species inhabiting the site. Most 
avifauna records were on the 
basis of calls, which were ob¬ 
served from an elevated position 
or ‘listening point’ centred at 
32°05'22"S, 115°46'48"E. The listen¬ 
ing point was seven metres above 
the ground and faced in a 
southerly direction. Calls were 
generally audible to a distance of 
c. 400 metres, but this was de¬ 
pendent on the sound intensity 
of species vocalisations, wind 
direction, and other weather 
conditions. Some species were 
seen from the balcony or during 
walks in the immediate vicinity 
(within 250 metres) and these 
were noted. Waterbirds in transit 
(with the exception of Silver 
Gull) and domestic birds (rooster, 
Cockatiel, cage birds) were not 
included in the sampling. Avi¬ 
fauna nomenclature and family 
sequence follows Christidis and 
Boles (2008). 

Birds were noted as present or 
absent on each observation day. 
A day was included in the 
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dataset only where sufficient 
time (several hours) and effort 
was spent recording. Data are 
presented for 113 observation 
days. For the presentation of 
seasonal occurrence data, the 
observation records were collated 
into periods of a third of a 
month, i.e. ten (or eleven) days. 
Species were noted as present if 
they had been recorded on any 
day within a period. Months for 
which there are no data (as 
indicated on the Figures) were 
July and December 2001, and 
there are period gaps in early 
June and August 2002. The ten 
species recorded in less than eight 
periods are not shown in the 
Figures. 

RESULTS 

A total of 27 native and six 
introduced species (including 


three species native to Australia 
but not to south-western 
Australia) were recorded from 
the study area (Table 1). The 
average number of species 
recorded per day was 11.87 (range 
7 to 18) with a mode of 13 (Figure 

1) . The most frequently recorded 
species were Singing Honeyeater 
(recorded every day), Australian 
Raven (97% of days) and Red 
Wattlebird (91%). The introduced 
species Rainbow Lorikeet and 
Laughing Dove were also fre¬ 
quently recorded. Eight species 
were recorded frequently (> 70%), 
and 15 were infrequent (< 20%). 
Nine species were rarely recorded 
(< 5%; Table 1), and Brown 
Goshawk, Black-shouldered Kite 
and Western Gerygone were 
recorded only once each. 

The number of species recorded 
increased regularly during the 
first 20 observation days (Figure 

2) . A total of 23 species (70% of 



Number of species recorded 

Figure 1. Number of bird species recorded per observation day (n = 113) from a 
suburban area in Hamilton Hill, Perth metropolitan area. 
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Table 1. Avifauna species recorded and frequency of observations (F: percentage of 113 observation days) at Paulik Way, 
Hamilton Hill, over a period of 21 months. Site refers to the immediate vicinity (typically within 400 m), whereas area 
includes the site and surrounds within a c. 1 km radius of the listening point. 

* = introduced species; * = 10 commonly recorded species in Perth reserves (Gole 2004). 
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Figure 2. Species accumulation curve for birds recorded over a period of 21 
months (n = 113 observation days) from a suburban area in Perth. 


the total) had been recorded by 
observation day 21 and 31 species 
(94%) by day 47. All of the 
regularly encountered species 
(50+% frequency) had been 
recorded by observation day 4. 
The final two species recorded 
were Brown Goshawk (day 72) 
and Western Gerygone (day 75); 
no new species were recorded 
during the last 38 observation 
days (Figure 2). 

Seasonal occurrence data com¬ 
prised 51 periods of a third of a 
month. The number of ob¬ 
servation days within each 
period varied from one to four, 
but most periods included two (n 
= 31) or three (n = 14) days. 

Of the two resident introduced 
doves, Laughing Dove was re¬ 
corded more often than Spotted 
Dove (Figure 3). Feral Pigeon was 


observed more frequently after 
February 2002 and numbers were 
increasing. Silver Gull was 
recorded irregularly in passage 
(37% of periods). The exotic and 
invasive Rainbow Lorikeet was 
evident throughout the year, 
and Australian Ringneck and 
Galah were also frequent at the 
site (Figure 3). Little Corella was 
sporadic in its occurrence but is 
resident at nearby Manning Lake. 
There was no clear seasonal 
pattern of occurrence of 
Carnaby’s Black Cockatoo. 
Laughing Kookaburra called in 
spring and summer but was only 
evident in 16% of periods. 

The resident meliphagids Singing 
Honeyeater and Red Wattlebird 
were recorded throughout the 
year. Brown Honeyeater was 
present except during Septem- 
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Figure 3. Seasonal occurrence of non-passerines in a suburban area in Perth 
from June 2001 to February 2003. Presence is indicated on the basis of periods 
of a third of a month. Grey shading indicates no observations for the period. 
Refer to Table 1 for scientific names. B Cockatoo = Carnaby’s Black Cockatoo, 
R = Rainbow, L Kookaburra = Laughing Kookaburra. 


Red Wattlebird 
Singing HE 
Brown HE 
New Holland HE 
Black-faced CS 
Aus. Magpie 
Willie Wagtail 
Aus. Raven 
Magpie-lark 
Silvereye 
Tree Martin 
Mistletoebird 



Figure 4. Seasonal occurrence of passerines in a suburban area in Perth. Details as 
for Figure 3. HE = Honey eater, CS = Cuckoo-shrike, Aus. = Australian. 


ber-October 2001 and most of 
October-November 2002 (Figure 
4). New Holland Honeyeater was 
the least frequently observed 
honeyeater (23% of periods). 
Open country birds were among 


the most frequently recorded, 
and included resident Australian 
Raven (recorded in all periods), 
and Australian Magpie, Magpie- 
lark and Willie Wagtail, which 
were present at all times of year 
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(Figure 4). Black-faced Cuckoo- 
shrike was a visitor to the site 
and was present during 61% of 
periods. 

The most regular seasonal visitor 
was Rainbow Bee-eater which 
was present in spring and sum¬ 
mer, arriving in late September 
and departing in late February or 
early March. Pallid Cuckoo was 
heard infrequently in September 
and October. Tree Martin was an 
irregular visitor in 2002 but was 
not recorded in the other years 
(Figure 4). Silvereye was present 
regularly for the first half of 
2002 but was not recorded in the 
second half of the year, and 
Striated Pardalote was only heard 
in autumn. Mistletoebird was an 
irregular visitor evident for brief 
periods (from a single period to 
over a month). 

DISCUSSION 

In terms of the avifauna of the 
Perth region, the species richness 
for the suburban study area was 
low, comprising 27 native bird 
species. The list includes the ten 
commonly recorded species in 
Perth reserves (Gole 2004; Table 
1), as well as common introduced 
birds. Abbott (2009) recorded a 
similar number of species in 
West Leederville over a seven 
year period. 

No new species were recorded in 
the last six months of 
observations, suggesting that 
although there is potential for 
additional species, it is an almost 
complete inventory of the 
avifauna. Bushland sites within 


the urban matrix of Perth 
support a wider range of birds; 
for example, 44 species in Kings 
Park (Recher and Serventy 1991), 
61 species in Bold Park (How and 
Dell 1990), and 50 species at 
Shenton Bushland (Berry and 
Berry 2008). Davis et a 1 (2013) 
identified 79 native species 
(excluding waterbirds, nocturnal 
and exotic species) from reserves 
across the broader Perth region, 
and Storr and Johnstone (1988) 
list approximately 130 native 
species of bushbird for the Swan 
Coastal Plain (including raptors 
but excluding seabirds, shore- 
birds and waterbirds). However, 
this geographical region includes 
a wide range of habitats and sites. 
Clearly then, the species present 
in the study area are a relatively 
small subset of the avifauna that 
occur in the region. 

The number of species recorded 
per day reflected both ob¬ 
servation effort and time of year. 
Some species call throughout the 
year (e.g. Singing Honeyeater) and 
are detectable at all times, 
whereas others are more vocal 
during the breeding season. 
Recher and Serventy (1991) noted 
that more species were seen and 
heard in winter and spring, with 
the highest number in Sep¬ 
tember. Calling activity is 
influenced by time of day, 
season, weather conditions (e.g. 
calling may be curtailed during 
periods of rain and windy 
weather), and, in urban environ¬ 
ments, by artificial noise such as 
traffic and airplanes. Loud calls 
tend to carry and are more likely 
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to be perceived by an observer. 
For example, Rainbow Lorikeet 
was not overly abundant and 
was recorded almost exclusively 
in passage yet it advertised its 
presence and so was recorded 
frequently. In contrast, it is not 
always clear for some in¬ 
frequently recorded species (e.g. 
Mistletoebird, Brown Goshawk) 
if they are absent, or are merely 
being discreet and not vocalising 
(Reynolds 2010). Highly vocal 
(and frequently recorded) species 
included Singing Honeyeater, 
Red Wattlebird, Magpie-lark and 
Australian Raven. The census 
method relied largely on de¬ 
tection on the basis of calls, 
supplemented with sight records, 
hence species that call regularly 
and loudly may have been 
recorded more frequently. 

The species recorded most con¬ 
sistently were local site residents 
that are sedentary and occupy 
territories in the immediate 
vicinity, e.g. Singing Honeyeater, 
Australian Raven and Red 
Wattlebird. Other residents in¬ 
cluding Australian Magpie, 
Laughing Dove and Willie 
Wagtail were recorded in all 
months and with an observation 
frequency of 70% or more (Table 
1). On an average day, just over a 
third of the total species were 
recorded, and the daily list 
always included some or all of 
the local residents. Species such 
as Australian Magpie, Magpie- 
lark and Willie Wagtail have 
been favoured by the availability 
of open habitats (Serventy and 
Whittell 1976), including ovals, 


parks and gardens (Davis et al. 
2013). This contrasts with the 
situation prior to the expansion 
of Perth, when Alexander (1921) 
listed the Magpie-lark as un¬ 
common. Willie Wagtail persists 
in some suburban areas, but may 
have stricter habitat require¬ 
ments than the other black and 
white birds. 

Visitors to the site were recorded 
less frequently than residents. 
Species that appear to be locally 
nomadic include New Holland 
Honeyeater and Silvereye. These 
birds were attracted to food 
resources such as blossom, 
swarms of insects, and fruits of 
Ficus rubiginosa. They use specific 
localities on a temporary basis 
and must move in a wider area 
following resources. Species that 
may be regional nomads were 
Black-faced Cuckoo-shrike, Red- 
capped Parrot, Australian Ring- 
neck and Mistletoebird. The 
infrequent occurrence of Red- 
capped Parrot may be due to its 
reliance on seeds of native plants 
such as Marri, Tuart and A. 
fraseriana (Johnstone and Storr 
1988), which are rare in the area. 
In contrast, Australian Ringneck 
utilises food resources from 
exotic plants and was recorded 
more frequently. 

Rainbow Bee-eater arrived in 
flocks of 20+ birds and roosted 
communally in large street trees. 
The birds then dispersed to breed 
in pairs. This species is a summer 
visitor from northern Australia 
and was the most clearly seasonal 
migrant. Pallid Cuckoo was the 
only species of cuckoo recorded; 
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it was heard on four occasions in 
spring. Carnaby’s Black Cockatoo 
did not demonstrate a distinct 
seasonal pattern of occurrence. It 
is known to visit near coastal 
areas in the non-breeding season 
(mostly January to June; 
Saunders 1980), but in the study 
area individuals were present in 
the breeding and non-breeding 
seasons. Remnant bushland in 
the area supplies a food source 
(Saunders 1980) of seeds of Marri, 
Banksia, Dryandra and Hakea spp., 
and Pinus spp. occur in parks and 
as street trees. The regular 
movements of this Cockatoo in 
the region may have been 
disrupted by habitat fragmen¬ 
tation. 

Little Corella, Rainbow Lorikeet 
and Laughing Kookaburra are 
native to Australia but not to the 
Perth region. Feral Pigeon occur¬ 
red in flocks and was abundant, 
due in part to being supplied 
with food. Laughing Dove was 
recorded more frequently than 
Spotted Dove, and is probably 
the more abundant of the two 
species, but both are firmly 
established. The availability of 
open feeding areas and grains 
supplied to domestic animals (e.g. 
chickens) are likely to influence 
their abundance in suburban 
situations. Supplemental feeding 
needs to be discontinued to 
discourage these species. 

Perth is fortunate in that it has 
fewer introduced species than 
suburban areas in eastern Aus¬ 
tralia, where non-native species 
make up a major proportion of 
the birds present (Jones 1981; 


Green 1984; pers. obs.). The Rain¬ 
bow Lorikeet is now widespread 
in Perth and was frequently 
recorded. The population has 
rapidly expanded and (as in parts 
of its natural range) forms large 
noisy flocks in roosting trees 
(pers. obs.). Competition for 
resources is likely to occur, for 
example Rainbow Lorikeet and 
Red Wattlebird forage at blossom 
together, and lorikeets may 
exclude smaller species from 
nesting hollows (Chapman 2005). 
Laughing Kookaburra is possibly 
resident in the area, but may 
have a large home range. Finally, 
Silver Gull is a commensal in 
urban areas and was recorded in 
passage between Manning Lake, 
the coast and areas further 
inland. 

Four species of raptors were 
recorded and all were observed 
infrequently. Birds of prey are 
less common than in the past. For 
example, Serventy (1948) con¬ 
sidered the Brown Goshawk to 
be ‘plentiful’, whereas there was a 
single record of this species in 
this study in 21 months (Table 1). 
There was also a complete 
absence of nocturnal birds in the 
study area. Southern Boobook 
Ninox novaeseelandiae occurs in 
established suburbs with large 
trees, but most nocturnal species 
are now largely absent from the 
Swan Coastal Plain, and Bush 
Stone-curlew B urhinus grallarius 
has long since disappeared (Storr 
and Johnstone 1988). 

Small passerines were poorly 
represented at the study site; 
Western Gerygone was recorded 
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once, and Striated Pardalote on 
four occasions, whereas Weebill 
Smicrornis brevirostris, Yellow- 
rumped Thornhill A canthiza 
chrysorrhoa, Grey Fantail 
Rhipidura fuliginosa and Rufous 
Whistler Pachycephala rufiventris 
were not present. These species 
occur in metropolitan reserves 
(Gole 2004) and all occur at 
nearby Manning Lake (pers. obs.). 
Western Gerygone and Yellow- 
rumped Thornbill were recorded 
regularly in a small patch of 
remnant bushland (Reynolds 
2008), suggesting that these 
species have a requirement for 
native plant communities. To 
give some indication of historical 
changes, Alexander (1921) listed 
the Weebill as ‘common, 
especially in the Tuart country 
near the coast’, the Western 
Gerygone as ‘the commonest 
small bird of the district, uni¬ 
versally distributed’ and Rufous 
Whistler as ‘plentiful’, yet these 
species are unable to persist in 
suburbia. Honeyeaters that have 
disappeared from the area 
include Western Spinebill 
A canthorhynchus superciliosus, 
Western Wattlebird A nthochaera 
lunulata and the Yellow-plumed 
Honeyeater Lichenostomus ornatus 
which was previously a ‘common 
resident of the tuart forest’ 
(Serventy 1948). Species that do 
poorly are generally those with 
specialised habitat or feeding 
requirements (Gilbert 1989; 
Garden et al. 2006). Ground 
nesting birds and those that 
require thick scrub (e.g. Splendid 
Fairy-wren M alurus splendens, 
White-browed Scrubwren 


Sericornis frontalis) have also 
declined or become locally 
extinct in urban areas. 

Habitat requirements include 
adequate food, shelter, nesting 
and roosting sites. Recher (1991) 
noted that forests provide 
specific requirements such as 
nest sites (including tree hollows 
and dead branches) and nesting 
materials, but also a variety of 
foraging substrates and food 
types. It takes many years for 
trees to mature and develop 
nesting hollows, and although 
such trees exist at Manning Lake, 
large old trees are rare at the 
study site. Garden plantings may 
provide habitat and influence 
the density of birds in suburban 
areas (Vale and Vale 1976; Jones 
1981). This will depend on the 
species of plants, vegetation 
characteristics, and the avail¬ 
ability of nectar-rich plants 
(Young et al. 2007; Luck et al. 
2013). Suburban habitat may thus 
complement bushland areas or 
provide foraging areas for birds 
that live in remnants. In the local 
area plantings of native species 
in house gardens provide some 
nectar and other resources. 
Further planting of an array of 
native shrubs and trees would 
enhance habitat quality and 
encourage use by birds. 

As urbanisation continues to 
penetrate into the Perth metro¬ 
politan hinterland, the forests, 
woodlands and wetlands give 
way to suburbia. This change in 
configuration of habitats has 
affected the composition of the 
bird community, and due to 
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fragmentation and local extinc¬ 
tion avifaunal diversity has 
declined over time (Serventy 
1948; How and Dell 1993; Recher 
1997; Berry and Berry 2008). 
Hamilton Hill is largely denuded 
of native vegetation, and the 
native plants that remain are 
restricted to parks, gardens, 
school yards and road verges. The 
percentage of bare spaces that do 
not support fauna (e.g. roads) is 
increasing; these areas are 
effectively non-habitat. Vege¬ 
tation cover is an important 
determinant of persistence 
(Davis et at 2013), and retention 
of bushland aids in the survival 
of native birds (Chace and Walsh 
2006; Berry and Berry 2008). 
Larger areas of native vegetation 
support more diverse avifaunal 
assemblages (e.g. Bold Park; How 
and Dell 1990). However, even 
small bushland remnants have 
potential value as habitat 
(Turpin 1990; Mawson and 
Massam 1995; Fischer and 
Lindenmayer 2002; Hodgson et al. 
2006; Reynolds 2008). At a 
broader scale large areas of 
remnant vegetation such as in 
Beeliar Regional Park (Depart¬ 
ment of CALM 2006) act as 
habitat for source populations of 
birds that forage in the suburbs. 
Manning Lake and surrounding 
bushland is an additional source 
area, but there are few other 
bushland remnants in the 
district. Creation of corridors by 
retention of natural or near 
natural areas, habitat restoration 
and planting of native gardens 
would facilitate the reactivation 


of natural processes such as 
movement patterns. 
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FROM FIELD AND STUDY 


Vascular Plants of several small 
islands near Denmark - There are 
at least 2,562 islands, islets and 
rocks in Western Australia, of 
which about 635 (24.7%) are 
vested as conservation reserves in 
the Conservation Commission of 
Western Australia. In 2009 the 
Commission carried out an audit 
of the conservation and manage¬ 
ment of biodiversity on Western 
Australian islands (CONSER¬ 
VATION COMMISSION OF 
WESTERN AUSTRALIA 2009. 
Status Performance Assessment: 
Biodiversity Conservation On 
Western Australian Islands, Phase 
1. Conservation Commission of 
Western Australia. Pp. 1-164). The 
Commission made a wide 
ranging series of 22 recommen¬ 
dations, under Context, Plan¬ 
ning, Inputs and Outcomes. 
Outcome recommendation 4 
stated that “A review be con¬ 
ducted on the occurrence and 
impact of weeds on island con¬ 
servation reserves”. 

As part of the background 
preparing this review the floras 
of three small previously un¬ 
documented islands near 
Denmark are presented. Non 
native naturalised species (weeds) 
are indicated by an asterisk in 
the list of plants. 

1. “Madfish Bay” Island (35° OF 
39.6"S ; 117° 15' 24.6"E) an 

unofficial name in William Bay 
National Park, west of Denmark. 
Visited 18-1-1991 and 21-1-1992. 

Acacia littorea, Actites megalocarpa, 
Apium prostratum, Austrostipa 


flavescens, rctotheca calendula, 
*Arctotheca populifolia, *Bromus 
diandrus, *Cakile maritima, 
Carpobrotus modestus, Exocarpus 
sparteus, *Lolium loliaceum, 
Carpobrotus modestus, 

*Chenopodium murale, Dianella 
brevicaulis, * Euphorbia paralias, 
Ficinia nodosa, *Hordeum 
leporinum, *Lagurus ovatus, 
*Lepidium procumbens, 

Lepidosperma gladiatum, 

Leucophyton brownii, *Lysimachia 
arvensis, esembryanthemum 

crystallinum, Olax phyllanthii, 
Olearia axillaris, *Orobanche 
minor, Pimelea ferruginea, Poa 
porphyroclados, *Polycarpon 
tetraphyllum, Rhagodia baccata, 
*Sagina apetala, Samolus repens, 
Sarcornia quinqueflora, Scaevola 
crassifolia, ^Senecio elegans, Senecio 
pinnatifolius, *Stellaria media, 
*Sonchus oleraceus, Sporobolus 
virginicus, Spyridium globulosum, 
Tetragonia implexicoma, 

Threlkeldia diffusa and *Vulpia 
myuros. 

Total Flora recorded: 43 species 
(24 Native and 19 Naturalised) 

2. Small unnamed island west of 
and adjacent to “Madfish Bay” 
Island (35° OF 41.3”S ; 117° 15' 14.5"E). 
Has a large breeding colony of 
Crested Terns. Visited 18-1-1991 
and 21-1-1992. 

Actites megalocarpa, *Arctotheca 
populifolia, Carpobrotus modestus, 
Rhagodia baccata, Pelargonium 
australe, *Senecio elegans, *Sonchus 
oleraceus and Threlkeldia diffusa. 

Total Flora recorded: 8 species (5 
Native and 3 Naturalised). 
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3. Honeymoon Island (34° 59' 
27.1"S; 117° 20' 41.0’E). in Wilson 
Inlet, visited on 23-1-1992. 

This is one of the larger islands in 
the inlet, with several distinct 
vegetation associations: 

Vegetation type A: Fringing 
Melaleuca cuticularis low wood¬ 
land over Sarcornia succulent 
shrubland over Juncus kraussii 
sedgeland. 

Apium prostratum, A triplex cinerea, 
*Atriplex prostrata, Isolepis congrua, 
Juncus kraussii subsp. australiensis, 
Lobelia anceps, Melaleuca 
cuticularis, Sarcocornia 

quinqueflora, Samolus repens, 
Selliera radicans and Sporobolus 
virginicus. 

Vegetation type B: Upslope is an 
open Granite Slope with moss 
swards and scattered shrubs of 
Melaleuca rhaphiophylla in 
crevices with deeper soil. 

A Iternanthera nodiflora, 

*Amaranthus Jviridis, *Asparagus 
asparagoides, A splenium 

aethiopicum, Austrostipa flavescens, 
Centella cordifolia, *Cerastium 
glomeratum, *Chenopodium album, 
*Chenopodium murale, *Conyza 
sumattrensis, *Cortaderia selloana, 
Crassula colorata, Cryptostylis 
ovata, *Dactylis glomerata, Dianella 
brevicaulis, Euchiton 

gymnocephalum, Ficinia nodosa, 
*Hypochaeris glabra, *Holcus 
lanatus, Hypoleana fastigata, 
Lachnagrostis filiformis, 

*Leontodon saxatile, *Lepidium 
bonariense, Lepidosperma 

squamatum, Leucopogon 

parviflorus, *Lolium loliaceum, 
*Lysimachia arvensis, *Malva 


parviflora, Melaleuca hamulosa, 
Melaleuca rhaphiophylla, 

*Pennisetum clandestinum, 

*Phleum pratense, *Phytolacca 
octandra, Poa porphryoclados, 
Schoenus gramatophyllus, *Solanum 
nigrum, *Sonchus oleraceus, 
*Sporobolus africanus, Stackhousia 
pubescens, Stypandra glauca, 
Trachymene pilosa, *Trifolium 
subterraneum, *Vellereophyton 
candidissimum and *Vulpia 
bromoides. 

Vegetation type C: The island is 
surmounted by a central plateau 
with Low open Karri woodland. 

A gonis flexuosa, Bossiaea linophylla, 
*Briza maxima, Callistachys 
lanceolata, Cassytha racemosa, 
Eucalyptus diversicolor, *Hainardia 
cylindrica, Lepidosperma visidulum, 
Lobelia tenuior and Opercularia 
hispidula. 

Total Flora recorded: 65 species 
(39 Native and 26 Naturalised). 

There are a number of weeds 
present on Honeymoon Island 
that have either, not been 
previously recorded from any 
Western Australian island 
(Dactylis glomerata, Leontodon 
saxatile and Hainardia cylindrica ) 
or only for estuarine islands 
(Cortaderia selloana and Trifolium 
subterraneum ) at Yunderup 
(KE1GHERY, GJ and MUIR, W.M. 
2010. Checklists of the vascular 
plants of the deltaic islands of 
the Peel-Harvey Estuary. Western 
Australian Naturalist 27: 107- 
124.). Recording the floras of the 
other near-bye islands (Crusoe, 
Jacks, Pelican and Rabbit) of 
Wilson Inlet would prove 
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illuminating to see if these weeds 
are also present on these islands 
and may be a group of weeds that 
invade estuarine islands. 

-GREG KE1GHERY, Keiran 
McNamara Conservation Science 
Centre, Department of Parks and 
Wildlife, Locked Bag 104, Bentley 
Delivery Centre, Western 
Australia, 6983. 
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